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date 
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cited to establish the publication date of another citation or other 
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"O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 



later document published after the international filing date or 
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document of particular relevance; the claimed invention caimot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention caimot be 
considered to involve an inventive step when the document is . 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
08 September, 2000 (08.09.00) 


Date of mailing of the international search report 

19 September, 2000 (19.09.00) 


Name and mailing address of the ISA/ 

Japanese Patent: Office 

Facsimile No. 


Authorized officer ' 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



THIS PAGE BLANK (uspto) 



ff ti ik ¥3 

PCT 



[PCX 3 6^feXa«PCTaaiJ70) 



(T^^^IS-t OKT-IOIPCT 


I PEA/4 1 6) ^#93-r5wi:o 


PCX/ J P 0 0/0 3 7 6 4 


m^MmB 

(0.^.^) 09. 06. 00 


99tB 

(B.n.m 10. 06. 99 


g!^4#fF5>^ (IPC) Int- CI' C12N15/09, CG7K14/435. C07Ki6/18, C12N1/15. C12N1/21, C12N5/10, C12P21/02, 

G01N33/15, G01N33/50, G01N33/566. A61K31/00. A61K38/00. A61K45/00 









1. m^.'fmm^mm^-i¥f^\^tz:L<Dm^.^mm^^'^^mmnmwm57^ (pcrae^) <Dm.m\z^i^\^-mH-t^o 



(PCT^gijTO. le^t/PCTHlfeaMiJIie 0 7-^#bs) 



3. ^(^S^if^iS#^E^^J:i> ^fe<7)F^^$:-&tPo 

I [x] ia^^iis^^e<7)sie 
n □ «5fe«i 

IV □ ^m<Dm-i^(DXtiu 

VI □ ^^m<o^\m:$c1Sk 

M [x] s^aiii{c^i--5S^ 





17.11.00 


0 3. 0 8. 0 1 


03^S1^ffit ( I PEA/ J P) 
100-8915 




4 B 


9 3 5 8 


03-3581-1101 f^lft 3 4 4 8 


^^PCT/I PEA/4 0 9 (mm) (1 9 9 8^7^) 



0 



S^mil»# PCT/ J P 0 0/0 3 7 6 4 



PCT«SIJ70. 16. 70.17) 



[x] tiJSi^oS^miiSS 



m^<owim m : 

\J mm m 

mm n 

mm % 



PCT 1 9^com^tcS-^#MjE$tlfct>(7) 



2. ±^<Dmmmm<Dmm\'X. Tfat;i^-r^^Sri^<j5;?>\ c:(^s^mp<^si§T*fe5p 
±u<Dmm\t. Tts.<Dnmx;h^ mx^^o 

□ mmm^<Dtitbizmm ^ ttyt p c t«bij23. i (b) ^ 9 ffliR:sc(omi& 

□ PC T^BIJ48. 3(b) tCV> 9 S^^^t^^m^ 

m<r>mm:A*^hofz 

□ mmm m -<-i^ 

□ mm mm<om -<-v?/ia 

5. □ ^Komm^f-mm^n^i-t. m^mi^^i^tzxoiz. ^iEr^mmmz^if^m7jk<of&m^m:^x^tifzi,<Dtmibh 

tlh<OX^ ^<DmiEti^^tlti:^^^fzh(DtUXi^^i.tZo (PCT«aiJ70.2(c) r <7)ffijE^^tf^ L#X.ffl3iaJi± 



^^PCT/I PEA/4 O 9 (mi«3) (1 9 9 8^7.^) 



mmmm^^- pct/ j p o oxo 3 7 6 4 



V. mm^. m^i^xnmm±(omm'^mmco\^^x<Dmmi 2^ (pct3 5^(2)) {z^tb^^ms ^ti^mnn^ 
1 . - 



(N) 



3-16 



1, 2 



ii^t* (I s) 



9-13, 15, 16 



1-8, 14 



mm±<Dmm^mi± ( i a) 



1-16 



!lScSfc 1 : Toshiyuki Saito et al. , "Structure, chromosomal location, and expression profile 
of EXTRl and EXTR2, new members of the multiple exostoses gene family" , 
Biochemical and Biophysical Research Communications (1998) , Vol. 243, No. 1, p. 61-66 
XlSk2 : Wim Van Hul et al. , "Identification of a third EXT-like gene (EXTL3) belonging to 
the EXT gene family" , Genomics (1998) , Vol.47 , No. 2 , p. 230-237 



• If *<7)«6H 1 , 2lCol,NT 

i^m. ^mm^(D^mii^mm^tifzmm(Doh. m^. (c) . (d) . (g) ^^tj^ (h) \z 

• tS5i^c^)^ia 3 - 8 , 14(C0V^T 

&m^M-r^tni^'^tMuNA{zM'r^y't2^y'^mmir^z,t. $^mi^mm\^^xi^hA^(Dit^i^(D 

^m.'T^t. '^m^^mM,icfj:i.mzh<Dtmi^ibti^o 
^LT. ±mm^(Dmmi^mm^ritz^m(Dmf^i:m^zt{cx^. mmm^m^^m-r^hco 



^5tPCT/I PEA/4 0 9 (mv«) (1 9 9 8^7^) 



mmmm»^ PCT/JP00/03 7 64 



VII. mmumizM-ri>Mn. 



ai^PCT/I PEA/4 O 9 (^VB«|) (1 9 98^7^) 



SRttl«»# PCT/J P O 0/0 3 7 6 4 



m V.2. 

' WM(DiSim9 - 13. 15. 16 

tit. ^^TJi^ScV^ ±IS5:f8fel^^O!2{C^iX^*iX|E«$nfcSeK*^REGi^-a-SeK-CS> 



«^PCT/I PEA/'4 0 9 (1 998^7^) 



r 



EP • 




^ n w, ti 



ims^. mmrrmwrn^o. 41^) 

CPCTIS^, PCT^IIJ43. 44] 



<??«®f5-i- OKT-IOIPCT 


4•^W^i^#^CO^^X»i, ll^I^5g#^WElftiii*0^^(PCT/ I S A/ 2 2 0) 


PCT/J P 0 0/0 3 7 6 4 


09. 06. 00 


(0.^.^) 10. 0 6. 9 9 


mm A (S:^X\i^W) 



m^mitmmr-rfj7^\^fc^(r>m^m^n^^mmnmmii^ (pcTis^fe) om^t^:^^v^m^A(cill^^i-5. 



3 i^-^foSc 



1. B^IS««^oSiS 

3. □ ^e^w*— l±;6s^inbTV^-5 (^nffiB#sa) , 



4. |SiqcOife#{i 



0 ajPA*»titilLfct,OSr#S:l&-rs. 



5. Si^tt 



0 mjsiA*5iimLfct)W€r*^-r2)o 



6. 



^^PCT/ I S A/2 1 0 (^"l-<-v^) ( 1 9 9 8^7^) 



ll^t±i^#-§- PCT/ J P 0 0/0 3 7 6 4 



A. ?&m<r>m-ti>i^m(o^m m^Mm-i^m (i po ) 

Int.Cl' C12N 15/09. C07K 1 4/4 3 5, C07K 16/18, C12N 1/15, C12N 1/21. 

C12N 5/10. C12P 21/02. GOIN 33/15, GOIN 3 3/50. GOIN 3 3/5 6 6. 
A61K 31/00. A61K 38/00. A61K 45/00 



ia«sr?Tofc*/M5s»^ mm^ff'^m (i po ) 

Int.Cr C12N 15/09, C07K 1 4/4 3 5, C07K 16/18. C12N 1/15. C12N 1/21, 
C12N 5/10. C12P 21/02, COIN 33/15, COIN 3 3/50, COIN 3 3/5 6 6, 
A61K' 31/00, A6 1K 38/00, A61K 4 5/00 



Sw i s s P r o t/P I R/G eneSea, Genban k/EMB L/DDB J/G e n e S e q, 
WPI(DIALOG), B I OS I S (D I ALOG) 











Toshiyuki Saito et al. , "Structure, chromosomal location, and 
expression profile of EXTRl and EXTR2, new members of the 
multiple exostoses gene family" , 

Biochemical and Biophysical Research Communications (1998), 

Vol. 243 . No. 1 . p. 61-66 

Wim Van Hul et al. , "Identification of a third EXT-like gene 
(EXTL3) belonging to the EXT gene family" , Genomics (1998) , 
Vol.47 , No. 2 , p. 230-237 


1-8, 14/ 
9-13. 15, 16 

1-8. 14/ 
9-13, 15. 16 



roj psi«ci5M^. mm. m7nmzw&-r^xm 



TYj mz^m<ohi>xiBkX'ib-^x. ^^mxiski:m<Diu:i 
±(DXMt<D. mm^\ztox^mx'$>i>m'^'itiz 
xoxmmm-y£\'^tn:^ii>rmi(D 

r&j m—y<7'>h7 7^v—xw^ 



0 8. 0 9. 0 0 


m^m^n^<r)^mB 1 9.09,00 


m^m^mmffy^m^Rxfihxifc 

0*:ll#|^fr ( I S A/ J P) 
S{sES-§- 100-8915 


il;gS#^ 03-3581-1101 ^ 


4 B 


9 3 5 8 


Si^ 3 4 4 8 



^^PCT/ I S A/2 1 0 (^2-<-v?) (1 9 9 8^7^) 



im FA^L BLANK (uswo) 



• 

IB^tbS## PCT/J PO 0/0 3 7 6 4 









PX 


Seiichi Kobayashi et al. , "Identification of a receptor for 
Reg (Regenerating Gene) protein, a pancreatic /3-Cell re- 
generation factor" , The Journal of Biological Chemistry 

(April 14,2000), Vol. 275 . No, 15 , p. 10723-10726 


1-16 

1 



I^^PCT/ I S A/2 1 0 im2-<—:^<Dmt) ( 1 9 9 8*^7^) 




PATENT COOPERATION TP" \TY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF TRANSMITTAL 
OF COPIES OF TRANSLATION 
Ur THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

/PPT QiiIa 70 0\ 


To: 

SHIMIZU, Hatsushi ...^ 

Kantetsu Tsukuba Build^Rg"6F 

M-1, Oroshi-machi / VJ' f ■ y .^X 

Tsuchiura-shi J ; — '—--•llS' \ 

Ibaraki 300-0847 ' 4 .7. ^ | 

JAPON XTsS^ 


Date of mailing (day/month/year) 
11 December 2001 (11.12.01) 


Applicant's or agent's file reference 
OKT-101PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JPOO/03764 


International filing date (day/month/year) 

09 June 2000 (09.06.00) 


Applicant 

OKAMOTO, Hiroshi 



1. Transmittal of the translation to the applicant 

The International Bureau transnnits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,AT,AU,CAXH,CN,CZ,FI,NO,NZ,RO,RU,SK,US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

AP,EA.,AE,AG,AUAM,AZ3A,BB,SG,BR3Y,CR,CU,DE,DK,DM,DZ,EE,^ 

iaiUIN,IS,JP,KE,KaKR,KZ,LaLK,LR,LS,LT,LaLV,MA,MD,MG,MK,MN,MW,MX,MZ,PUPT,SD, 
SE,SG,SI,SUTJ,TMJR,TT,TZ,UA,UG,UZ,VN,YU,ZA,ZW,OA 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility t prepare and furnish such translation directly to each elected 
Office c ncemed (Rule 74.1). See V lume II of the PCT Applicant's Guide f r further details. 
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Eliott PERETTI 




1211 Geneva 20, SwiUertand 
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(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
OK.T-101PCT 


irno irirDTUG-D A/-Tir»M SeeNotificationofTransmittaloflntemational Preliminarv 
FOR FURTHER ACTION ^x^i^amn Report (Form PCT/IPEA/4 16) 


International application No. 

PCT/JPOO/03764 


International filing date (day/month/year) 

09 June 2000 (09.06.00) 


Priority date {day/month/year) 

10 June 1999(10.06.99) 


International Patent Classification (IPC) or national classification and IPC 

C12N 15/09. C07K 14/435, 16/18, C12N 1/15, 1/21, 5/10, C12P 21/02, GOIN 33/15, 33/50, 33/566, A61K 
31/00,38/00. 45/00 


Applicant 


OKAMOTO, Hiroshi 





I. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmined to the applicant according to Article 36, 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



( [ '^^'s report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability 
citations and explanations suppo.^ing such statement rr /» 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



1 

II 


□ 


HI 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Date of submission of the demand 

1 7 November 2000 ( 1 7. 1 1 .00) 



Name and mailing address of the IPEA/JP 



Facsimile No. 



Date of completion of this report 

03 August 2001 (03.08.2001) 



Authorized officer 



Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL rKELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/03764 



I. Basis of the report 



□ 



With regard to the elements of the international application:* 
Che intemationai application as original iv filed 

the description: 

pages 

pages 

pages ■ 

I I the claims: 

pages 

pages 

pages 

pages 



« as originallv filed 



. filed with the demand 



, filed with the lener of 



. as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



__ , as originally filed 
, filed with the demand 



, filed with the letter of 



I 1 the sequence listing part of the description: 

pages 

pages 

pages 



. as originally filed 

filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authorit>' in the language in which 
the intemationai application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of intemationai search (under Rule 23. 1(b)). 

I I the language of publication of the intemationai application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3, With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the intemationai 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemationai application in written form. 

filed together with the intemationai application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemationai application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

. The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos, 

the drawings, sheets/fig 



□ 
□ 
□ 



I I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 

and 70.1 7). 

* Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



3-16 



1, 2 



9-13, 15, 16 



1-8, 14 



1-16 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 



Document 1 ; 



Document 2 ; 



Toshiyuki Saito et al., "Structure, 
chromosomal location and expression profile 
of EXTRl and EXTR2, new members • of the 
multiple exostoses gene family", Biochem. 
Biophys. Res. Comm. (1998), Vol. 243, No. 1, 
pp. 61-66 

Wim Van Hul et al., "Identification of a 
third EXT-like gene (EXTL3) belonging to the 
EXT gene family". Genomics (1998), Vol. 47, 
No. 2, pp. 230-237 



Claims 1 and 2 

Documents 1 and 2 respectively disclose EXTRl and 
EXTL3, which are proteins showing high homology with the 
amino acid sequence in SEQ ID NO: 4 presented in the 
description of the present application. 

On account of their high homology, the afore- 
mentioned proteins will naturally bind to Reg protein, and 
consequently they cannot be distinguished from DNA 
described in the invention set forth in Claim 1, 
particularly in (c), (d) , (g) and (h) . 

Therefore, the inventions set forth in the afore- 
mentioned claims are not novel. 



I International application No 
INTERNATIONAL . LIMINARY EXAMINATION REPORT pcT/JP 00/03764 

Claims 3-8 and 14 

Given the state of the art at the priority date of 
the present application, a person skilled in the art could 
easily isolate DNA coding EXTRl or EXTL3, disclosed in 
Document 1 and 2 respectively, prepare cells transformed 
using a vector into which said DNA had been inserted to 
produce said protein, prepare an antibody against said 
protein or a probe for said DNA, screen compounds using 
said protein and apply said proteins, etc., as 
pharmaceuticals. 

Moreover, the adoption of the constitution of the 
inventions described in the above claims does not offer 
any surprising advantageous effect. 

Therefore, the above claims do not involve an 
inventive step. 

Claims 9-13, 15 and 16 

Documents 1 and 2 disclose polynucleotides and 
polypeptides having high homology with the rat REG-binding 
protein of the inventions in the present application. 
However, the only function disclosed for said polypeptides 
is as members of the EXT family; they are not disclosed as 
REG-binding proteins, so that a person skilled in the art 
would not readily i-solate a polynucleotide coding the 
amino acid sequence indicated by SEQ ID NO: 4, for example, 
from the sequence information disclosed in Documents 1 and 
2 based merely on the disclosure of said EXT family. A 
person skilled in the art could also not readily apply the 
proteins disclosed in Documents 1 and 2 for screening, 
etc., using the fact that they are REG-binding proteins. 

Therefore, the inventions set forth in the above 
claims involve an inventive step relative to Documents 1 
and 2. 



INTERNATIONA ELIMINARY EXAMINATION REPORT 
VIII. Certain observations on the international application 



International application No. 
PCT/JP 00/03764 



The description does not present any specific 
examples of tbe "compounds" described in Claim 10, and 
given the state of the art at the time of filing the 
present application the isolation of such compounds would 
require excessive experimentation of a person skilled in 
the art. Therefore, the invention as set forth in. Claim 10 
is not fully supported by the description. 

For the same reason, the inventions set forth in 
Claims 14-16 are also not fully supported in the 
description. 
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(2) MTFiCDB 14. 0 4. 0 0 

Electoronic Technical 

I nf ormat i on 

IW^CD^I^ The Journal of Biological 
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mmm 

o 

fz (H. Yamamoto, et al.. Nature 294, 284 (1981); Y. Uchigata, et al., J. Biol 
Chem. 257, 6084 (1982); Y. Uchigata, et al., Diabetes 32, 316 (1983); H. 
Okamoto, Bioessays 2, 15 (1985); H. Okamoto, J. Mol. Med. 77, 74 (1999) 

)o ^^\.z:^^m^^\±. m.^mzmpmf^^m^mm-^'^^^Lhizm.^iix^ (t. 

Watanabe et al., Proc. Natl. Acad. Sci. USA 91, 3589 (1994); Yonemura, Y. 



wo 00/77192 



-2- 



PCT/JPOO/03764 



et al. (1984) Diabetes 33, 401-404). n^miZ^mmmzmm-T ^MB^^mm 
LTReg(Regeneratinggene)i:#^ bfc(H. Okamoto, J. Mol. Med. 77, 74 (1999); 
K. Terazono, et al., J. Biol. Chem. 263, 2111 (1988); K. Terazono, T. 
Watanabe, Y. Yonemura, in Molecular biology of the islets of Langerhans, H. 
Okamoto, Ed. (Cambridge University Press, Cambridge, 1990), pp. 301-313; K. 
Terazono et al., Diabetologia 33, 250 (1990); T. Watanabe et al. , Proc. Natl. 
Acad. Sci. USA 91, 3589 (1994))o ^tz. Regitfe^^^T-fe SRegMaK*sp^ 

^> RegSaM^S-^'^Reg3te?®rS14'fb. ^ e)t3«Regaie^^A{3<fcSli^#l?& 
mcD-Rjm^^^^^i^fz (Watanabe, T. et al. (1994) Proc. Natl. Acad. Sci. USA 
91, 3589-3592; Gross, D.J. et al. (1998) Endocrinology 139, 2369-2374; 
Okamoto, H. (1999) J. Mol. Med. 77, 74-79)o Z.tl^(Dm^ti'^. RegSSH^^: 

TV^So iyt^L^ifi^. Regm^mi3i^(D^o^Jim^ntmMi^m-r^Ziilz^r) 

RegssMti^- V >^-^(om}^^m^mm/3mm(Dmmm^ti.rm^m 

^mmt. Regm^nizm^-r^mM^m^n:^j^xj^^(DmiBii^. mmz^ti^ 

mmizM'r^mL\.^f^mm(Dmmizmmx-$>^o 
:*:^B^#tt. m^mjs^mmmzMT^iLegm&ncDi^m^m^^rzisb. mm^m 
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^-2'-7^^=^i^C7';s^> (BrdU) (DWL^S^^itmMizmimL. ^^BStiRegMaM 

Jg^^S^J&RINmSFaflS^OS^'&A^mi^^ ^ (Di^-^{ijlPJ«®#^sllRegM S M 
lia^Z^iRegSaMS^<*:A^^3^UT:feD^ RegSeM®^-&(-cfc 

"y^v hP^>>;r;i/y\>:?^^ polyA(+) RNAA^^ 7 t — i^^^ ^—{cJ; ^^^cDNA 
U-^Smu^HfebfeRegSaM^ffli^Jfi^oiy^ hH7ai;^^>?£{3J:t) 
RegJ^^MaS^i3— KT^ite^®:^^ y— ->^^fT^feo ^<r>^^. 364r 
^ y^i^^Jfe-S^aK^^— H-r-Sif^l^CcDNA&#g|-r^c:i:{Cggl;febfeo CCD 
cDNA^iif?Ll&t>^I!S^3l^^^— COS-7aBflg"r-^3g^-y:> j^gl;iReg® 
eM^C®«l3mirab:fci^C5> RegSeS{iCI®C0S-7iMISl3J^Mfi<Jl3iS^-r 

'J-->^r^C^{3<t l5.Reg^^gaS^^- K-rScDNA<&^?)lz# 
ai-rS3i:tCfi£l;!jbfco ^^cDNA{i 919 T ^ >'^*^^^^m^®^aM^3 — 
KbTl^feo C®cDNAS:Pt^l&#IJaBII§T-^31^-y-^^s MdM{iSHflS*®t-^31 
t^ ^J3S{iRegSSH^]«v>^ffit4T")iS-^Lf;o .1 ©cDNAJcJ: S h^>;^7:ii^i> 
3 y-^^\1(fz^VMii ^mmt.. RegSeM®milD{3 J; «5 BrdU jifl^A*^^^ 
jfflliai&ASjtiobfeo c:tL?>©3^mA^?>. ^ai^nfecDNAijsn-K-rSRegJ^^ 
g 6 StiRegS 6 S® ^ D X P /? MM :fe l ^ T Reg^ S (I J; S ^flgJim 
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-4- 

mmti:^iz:^\,^xmmmmm^mmt^ztiz^i:)mj3mmm(Dm (mass) 

(1) Tb3 (a) iy-^ (i) ®v^T^^*^^3|2«6®DNA. 

(b) mmm^: ll^ia«®mXBB5?fJ®3i-h-^^^^t?DNA, 

(c) gH^iJS-^: 2{C8S«®T^y^Be^iJ{C*5V>T l^L<{i^lSCDT^y^ 

(d) iB^iJ^-^ : 1 {C|3tgCD^SiB^U*^e>'5:'SDNAi:/N^' :r';^>r Xf-SDNA-e 
feoT. RegSe®^3^^T^rSi4&WrSSeK*3--K-rSDNA, 

(e) SB^JS^: 4{Cg3«l®T^y^iE^JiP^3Q:5SeM$:=J-K-r ^DNA, 

(f) IB^'JS^: 3tZgB«cDmSiH^JCDzi-K^^^^tfDNA, 

(g) iB?y#-^: 4tCg3«®T^y^iB^J{l4bH^Tl^b<Ji1tlSCDT^y^ 

(h) IB^JS-^: 3{c:gBig6DmM^JiP'^)^SDNA^:>'^-r •rU^'CX-r^SDNAT- 
^oT^ RegssM^i^^-r^rsis^wrssas^u- K-r^DNA, 
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(2) (1) {3SBii6®DNA(Zj;i9=i-h-$nSMeM^fc{i^-7'5^h\ 

(3) (1) (Cl3«4®DNA*sj^A^n/fe'^^^-> 

(4) (3) izmmcD^^^-^^n-r^m^mm. 

(5) (4) izmmcDm^mmtimmL. mmmx^^mLtzm^m^maw^. m 

(6) (2) l3HB«®SeM^fc«^:7°^ h*{:rM-r^ta<*:. 

(7) iB^'JS^: 1 *fc{i3{Cs3«®^aiB^yif)-e>^^DNA^fcii^®ffiliDNA^ 

(9) (2) l3|B«®SSM*fc{i^:7°5=-KhReg^6M^<D5^^^PfiS-r^^b^ 
- u— — >^:^^"t•feo•r^ - - - - - 

(a) W^UM^^T-^ (2) {;:s3«®see^fe{i-^r^Ki:Reglie®ii^ 
JtM^-^^xa, 

(b) (2) tCl3ig®seg^;fett^r^h-i:RegSfiHi:®iS^tr^m-rsx 

(c) ^ig^^iST^-ar^fb^tJ^MlRt-^xS, ^^tsl5m. 

(10) (9) fc|3«®:?^^{zJ:l5^«ai^naSx (2) lci3«®MeMSfcli-^ 
K hRegMeMi:®i^^^P-a^■r^^b^t/^ 

(11) (2){3|3«®gaK6DrSmb(^J;»)^i;Si^^5^^;i'e31^il£M*fettPl 
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(a) ^mun(DW^TT (2) izmm<Dmmm^^(Dm.mizmMT^mmz 

(c) w^m.m^m^-fiziBi.^x^mi.r^m'^ (nm) itnLx. mmm(D^ 

(12) mmmomht^. mmmmm^i^r^i±mm(DdM^m^\^(DmhX'^^. 
(11) {zmm(D:^ms 

(1 3) (1 1) ^tzit (12) iZBmcD:^mzjit)mm^tio^. (2) ciaa 

(14) (1) tC|3m®DNA. (2) {Ci3«®SaMSfe{±'^:r^h\ (3) {^131^ 
©'^^^-s (6) lcl3«l®^n;^*:^ (lO) (CiBiB®<b^%. (13) tz|3 

(15) RegJ^^^J. RegSaH{C^£;^Ufc^JiSF^i>^:^;i/fe3g®pg5^J. mmm 

X (1 4) izM^m<Dmm. 

ii e) mmmf^mmx$>^. (14) s^ti (15) iz$Em(Dmm. izmT^o 
:^mmi:i. mmx^Mviiegm&miz^^-r^mm^j^m&m. (Regs^^nsM) 

izm-t^o :^mmz^^n^. #St^nfe^^y h rRegi^^saajcDNAcDmSlE 
^iJ^lE^'JS-^ : 1 *5=tt>-3 tc. cn^CDcDNAtz J; t> i3- K^n^ TRegj^^gaW 

hRegiS^MaM^n-Ht-ScDNACDloti, 364T^>'^^*® 

(BB3?!JS^ : Do dCDcDNA^rro — ^{ZUfe;^^ U— ->yi3<fc t)> QlQT^y 
^^a®MaM (ia^iJ#^: 4) ^3-K^S:^--r>';-7^'f >^77U-A$: 
^W-r^^-y hRegi^^seM^:3-K-r^cDNA (iS^JS-^ : 3) 'hmm-T^Zt 
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Reg:j3 J:T>*Reg@iaa<S^*5 V ^ < o A-^M^ 3 tl 5) (i^S^fe^SI Reg 
y-rK U— &MJEKU■rl^•5^:i:i^sB^e)*^{3^i^fc (H. Okamoto, J. Mol. Med. 77, 
74 (1999); H. Okamoto, J. Hepatobiliary Pancreat. Surg. 6, 254 (1999); M. 
Uimo et al., J. Biol. Chem. 268, 15974 (1993); Y. Narushima at al.. Gene 185, 
159 (1997); M. Abe et al., Gene 246, 111 (2000))o Reg:7T^ 
{if^T^i^ V>6M*5J:tJf-r > h D>5^*^^3feS<S#^tifcjie^^JE!K5&^b 
X y— F^®T^y^@E?iJ®*ai^tt{i40~85%T-$)Ds 3^®^^rtS-Sig-^ 

*ff^fig-rS6f@®^#^iX7fe^^;^7^'r >Ba^*t-S (H. Okamoto, J. Mol. Med. 
77, 74 (1999); H. Okamoto, J. Hepatobiliary Pancreat. Surg. 6, 254 (1999); 
M. Unno et al,, J. Biol. Chem. 268,15974 (1993); Y. Narushima et al.. Gene 
185, 159 (1997); T. Itoh et al., FEBS Lett. 272, 85 (1990); M. Abe et al.. 
Gene 246, 111 (2000))o ^® T ^ U — >/^*— RegSeM®— ilJi^a^f^ 

m^\^x\m. \m^^mum.<DZ'Dcov-y^^:^izm^^nh (h. okamoto, j. 

Mol. Med. 77, 74 (1999); H. Okamoto, J. Hepatobiliary Pancreat. Surg. 6, 254 
(1999); M. Unnoet al., J. Biol. Chem. 268,15974 (1993); Y. Narushima etal., 
Gene 185, 159 (1997); T. Watanabe et al., J. Biol. Chem. 265, 7432 (1990); 
M. Abe et al.. Gene 246, 111 (2000))o *IIS£«»Jr-fflV>fe^ h43J:tJ^b Y(0 
RegSeM&^tfISReggaMttS^P^-e^3K^nS(H. Okamoto, J. Mol. Med. 
77, 74 (1999); K. Terazono, et al., J. Biol. Chem. 263, 2111 (1988); K. 
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Terazono, T. Watanabe, Y. Yonemura, in Molecular biology of the islets of 
Langerhans, H. Okamoto, Ed. (Cambridge University Press, Cambridge, 1990), 
pp. 301-313; K. Terazono et al., Diabetologia 33, 250 (1990); H. Okamoto, 
J. Hepatobiliary Pancreat. Surg. 6, 254 (1999))o m&O^i^yvcDim 
RegCD^M*^. t h:^J^^ (T. Watanabe et al ., J. Biol. Chem. 265, 7432 (1990); 
M. E. Zenilman et al., J. Gastrointest. Surg. 1, 194 (1997); F. R. 
Bernard-Perrone et al., J. Histochem. Cytochem. 47, 863 (1999))^ ^>yhW 
3teM (H. Fukui et al.. Gastroenterology 115, 1483 (1998)). 43«J:tjfai>7^D 
^n-ry ^ ymmm (M. Asahara et al.. Gastroenterology 111, 45 (1996)) 
{343l^T#^^nT*5^3. JP^'i^— h^flS (L. Christa et al.. Am. J. Physiol. 
271, G993 (1996)). JffiBJiS^ (L. Christa et al., Am. J. Physiol. 271, G993 
(1996)). m^mmm. (L. Chrlsta et al.. Am. J. Physiol. 271, G993 (1996); 
E. M. Ortiz et al.. Gastroenterology 114, 808 (1998)). iiXXJ^i^ :3.U >mM 
(J. F. Livesey et al.. Nature 390, 614 (1997)) ®TOii5itc:i5tt^IIIMReg 

mBm<Dm-¥'bmm^tix\.^^o x^tit^-ox. isi^^nfeReg^^wi. Reg^r 

^ (Asahara, M. et al.. Gastroenterology 111, 45-55 (1996); Fukui, H. et al.. 
Gastroenterology 115, 1483-1493 (1998)). (Livesy, F.J. et al.. 

Nature 390, 614-618 (1997)). m^fi (Christa, L. et al., Am. J. Phsiol. 271, 
G993-G1002 (1996); Ortiz, E. et al.. Gastroenterology 114, 808-816 (1998) 

xRegm&m-B.egm^mBm(Dmm (mx.itmmmm) nfimz^m^izit^ mm 
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it. ^Jx«. Kunkel^ (Kunkel, T.A. (1985) Proc. Natl. Acad. Sci. USA 82 , 488 
)s Oligonucleotide-directed Dual Amber (ODA) i£ (Hashimoto-Gotoh, T. et al. 
(1995) Gene 152, 271-275). ?CR-mmmm^ (I to, W. et al. (1991) Gene 102, 
67-70). ODA-PCRJS (Hashimoto-Gotoh, T. et al. (1995) Gene 152, 271-275; Ito, 
W. et al. (1991) Gene 102, 67-70) tj:}fifimf ^tl^o SfiMtC ^ y 

Zhi^U^Vl^t%K.^ti^o Ala. VaK Leu. He. Pro. Met. Phe. Trp 

it. mz^m^T ^ >^miz^m^ti^tzi5b. m^izmzikm^^-r^tm^^n 

^fc. $mm^tVXi±. Gly. Ser. Thr. Cys. Tyr. Asn. Glnifimf ^ti^ 
o ^ttT^y^hUTJi. Asp43cfct>'GluAs^{f e.tL^o Sfc. m&^T^ 

y^i:UT(i. Lys. Arg. HisA^^ff e,tl-5o 
*^0^{3j3V>T. ^^^h TReg^^SaHj <DT5.^mi^i^^Vtzm&miZlt. 

ms^^mm(D^^:^-r^mBmis^^^n^o i^tz. h ^Regm^mBmj izn 
LXT 5. ^mt^itmvtzm&mizit. ^^^z h ^iLegm^m^mj tfkcD^y^i^t 
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— • ^/J?^ h U — , 1989^ (Sambrook, J. et al.(1989) Molecular Cloning 2nd 
ed.. Cold Spring Harbor Laboratory Press)) -^^KU p< ^ — M^SliSSie ("tf 

>5f . 7s_/N-_ . ^4^^ h u — , 1989^ (Sambrook, J. et al.(1989) Molecular 
Cloning 2nd ed. , Cold Spring Harbor Laboratory Press) ; Innis, M.A. et al. , 

PGR protocols. Academic Press (1990)) ^^Jffl UTfr^ CI ^ §^ gp-^^ 

^ll#{3i:o-r{i^'^ h TRegifg^SaKj cDNABB^J (BB^yS^ : 1 Sfc«3) ^ 
b<«^®-g|5^:7-D-:ri:UT. Sfe. -^^yh rRegj^-^geRj cDNAl3ltMe«J 

**^^u/h rRegjg-^gagj cDNA^tS|sI't4<01^lADNA&#8IU ^<?>tZ^SiLfc 

Se«jcDNAhy\'l' IT^U^T'TX-r-SDNAASn— ■SUSM^^'^-rSo CCDcto 
"i/^X ^^5^. ^n^As^ Clne)t39M^^^3&:v^o CicDcfco 

^ >S m ASM3^ i: b T ji b T V > -5 ^ % X. ^ tt -5 o 
V Y TReg^^MSKj cDNA®m»SE^iJ (SB^iJS^ : 1 ^fc{i3) ^^SV^;ral5)^4$ 
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it 99%Jit±cDiH3»j®i^-tt^*i-ro m^i(D^mmt. fasta (ftv^l5aT-iB^lJ® 

mui^t:^-:^r\.^^^(D^^m). BLAST (^m6^^^^v^»)^^4^w■r ^lE^'j^i^ 

5^), SSEARCH (Smith-Waterman algorithm^Jgffl U7t^5^) t:: J: S «1 

1^. 6XSSC / 5XFBP / 0.5% SDS / 0.2mg/ml m (M) J^^DNA / 10%:?J^;i/AT^ 
K^t«T-42*'C (iS.XhV>i^:^>hti0ki^) t?>'v-r ^ 'J Hz— V^fro ^ 
^*ST*#So $f*b<«> 6XSSC / 5XFBP / 0.5% SDS / 0.2mg/ml M (M) « 

•T'J^^-lf— S^3>^fTao ^^t$f*b<{is 6XSSC / 5XFBP / 0.5% SDS / 
0.2mg/ml m m) m^HM / 50%7j-x;i/AT ^ h'^^ST-50''C (MX h 'J >i^i> h 

^3^-r^J;aic rRegig^seMj *i3-K-r?.DNA-CffmteglUfe«BBS^ 
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bT®^jffl*s%^?,ti€)o citi^^^^-r^h'it. ^^m(Dmj^n^iffLtzi^^ 

2|s:^B^(±, :4s^B^®MeS*:3-K-rSDNAl3ilt-So 2|s:^B^©geR^ 
<. cDNA. >;rVADNA^ 43 J:Z>-^J5KDNAAS^*n-5o ^^^B^fDSfiS^n — 

2^^0^®SfiM*=i- K^ScDNAii. ^Jx.{^^ ie^iJ#^: 1 ^ 3 13^® 

^t::4tUp<^— b'jS^M^&tzJ: DJii|ib^n-:n>^-rs.ii:^,-e^So '^f^ A 
DNAii. fi5a;?.«. @5^J#^: 1 ^fcli 3 ^::IB«©cDNAfeSv^li-?CDBfK-. ^n^>{3 
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irr-a^L.^yy ADNA^-Y •;-{c>'a>i' ^'j ^j^WX^-^-Sc: o u- 
l3H3ig®cDNA(Dg|5^B2^J^J^03|- U ^ U::^^^ \'^<t^^m\^. T-^-Vy^^ 
KfSDNA («»J^{^. Wimm^: 1 3 {3|S«©DNA) $rjg^:ft^3^^^^- 

mmtiim±-^'!7^—mt\^xi±. m^it e. coii-pGExm {T-^i^^^y 

-r)\/^i/-rn>{ifrv'^ ; GST^^Dife-^MSMh LT^31)> E. coli-pHB6^43«fcth* 
pVB6^ (n ^y vj-y^T^y X5^>r ^ ; 6^® h;:^^^^ > ilCDife^SeM ^ LT^ 
M). E. coli-pMALI^ (New England Bioiabs ; -^n^ h— XI^-^S&S^®il!^M 
b"r|g31), E. coli-pTYB^ (New England Bioiabs ; Inteini:®gfe^iie 
Mi:fr^3^. ^®^DTT#ffiT{clnteringp^>i)5^»f^ns afitJMaK®^®)!* 
Pichia-pPICI^:teJ:t>*pGAP^ (Invitorogen). uiaift^^SeflS («»Jx.{i 
CGS-7) -pCI-neo^ (Promega) *5 J; th*pHook^ (Invitorogen) ^ix-S 

o 

^i^CD'^i^^— ©^A?£{i^ E. coli^ttia^CDrJ>l^7^> h/fBflg'N® 
;^7::f-^-^^^ >^fc^i«m^?L?£^Pichia^{i.^?|J^« Pichia Easy Comp Kit 
(^5£0<J 1#M) »)li^Lfei3>i^5^> h^Jig^® h ^ >X7;r— ^— i^-a 
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fc{i^;i/^^:r> S-h-7>::^:7 3i^— If (GST) 55:^&iS^Ufcife^seM®ff^ 
5!J ^ A#tC ct !3 JliMf -5 d ^ *ST- # -5 o 

- ^'-rSDNAX^i^DNAi:^i^ifi<J5&DNAi:^Nr^fi«J^3>'^^ y^'J^-f Xt#S:rn-^ 
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(SSCP) rji^(D:^mizJ:t). it€^feSiN(icDNA®^^. ^^Si^tiMm® 

. m^i^m^mm,(Dm^izmmir^zht^X'^^o ^tz. 2^^b^®/Ku^^i^:^ 

u -b*— 3 ET-pcR. ^ tzmm^ ^ (dna'y''1' ^utu^) #T-«^a-r 
scihAs-e^So :^mM(Dm&m^::3-\^-r^dM^tzmM<D^m^tzi± 
^m<Dmm^. m*]^^^i.tz^. ssc?^tzi±R¥L?mizx<o^^T^zt-^X'^ 

if) ^i^mi£.rzmKmT^^t'^m(D7.^^)-=.>^<Drzisbizmm^tim^o zin 

-^^tzitx^ v-~>^<Drzibiz^^m^tin^o 
^Tz. ^mmit. :$i^m(Dm^mizm^T^m.mzm-r^o ^^Bmtfimzi± 
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(Harlow, E. and Lane, D. Antibodies, Cold Spring Harbor Laboratory (1988) 

TRegi^^saHj mz^^tzm^-^^^-mtt^if^f^rnvtzmm^ ^Reg 
m^mBmj.^rzit-mm<i:^y^ i^^mmizx^-^m.x.tz^^-^y^ i^^iftm 

iZ ^^^(D:^^ (Harlow, E. and Lane, D. Antibodies, Cold Spring Harbor 
Laboratory (1988)% if) '^^f^Ltz-^^:^'^'^ h (DHmiSl^^m^^. ^y^D — 

m±m^rzit^^^yv \'--^^mmLtzmm<Dm7ktf^ibm^^m. rn^^vo 

:itnzj:'omm^titzm,m±. -^^mmwi&ncDTy ^ -y^^—mmcDtzibiz 
ffll^e>n^ffes m^it. ^mm<Dm^m(DmMm^'pmmmmizmmT^mm(D 

5^^•>^^ ^^m-. ELISA^®7?^{Zj;§2^^B^OSeMCD^mSaiL-r> 

-J ^^Mi^'fb^^ ELISA. EIA^{3i;t)^«t- SCiiA^-^^^^ W^^WWS. 
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d tifiU^ Ll^o dCJyi-^tt. b b U >/l^^HGPRT (hypoxantine-guanine 
phosphoribosyl transferase) iR.m^'^ X ^ n — v ^ife-^ bHATt&%{C t b h - 
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CD ;^ ^ ij — - > ^ s HM-r ^ d i: qrt^T- ^ o 

VX^m^-^. GAL4 DNAjK^SeS©^^BB^«J<£*^Srn^— ^5^-®T«^f;:M 
BIACORE (BiacorettM) ^fiJffl L;t:X^ U — ->y-^ x'-C u ^ 

o 

;|5:^B^(D^aM{ix mmm&mtLx. mmmmiz^M^ntzmmti^x. m 
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REG la^^y hReg l^m^^^Z.ti^X^ Zti^<Dm&mt. M^^^SM 
H3B I ACORE-^ V ^ ^ D :7 :t ^ — ^ — ^ ffl V ^ T ^ <! h ^ -e ^ -§> o ^ ni3 ct 

m&m^mm^'^^jiu. (b) RegMSM^Mtcj£;^bfeM«®^'fb*t^mt- 
^•r c ^ oxtfe -t- s o 

iz mx -r^zhiz^y) mm-r ^ztt/^x^^o m^mm hi^xit.m^i^. RiNmSF 
mm. cmmm. cos-7mmti:h:(Dm^ifimif^n^o ^^^-ti^xit pci-neo 
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(Promega)^ pHook (Invitrogen) J&if^^ff ^^xSo 

lyXlts m^it. h hREG la-^^'yhReg l^m^^^^ tib^X% ^LtifoCDm 

fiMJis mmK.m&nti.xmmi.x'bj:^.^ (mmmi^m)o 

y.^^)-->irizi^{,^xit.^^m,nw^rxmeem^nmmzm^[.tz±t'd, 
mm<Dmt^^m-r^o Regm^mmmizjit^^i^tzmmcD^ittLxit. m^it. 

(BrdU) (DWL^7k^^m^-r^z.hX^mir^:i}iifiX^^o ^-^ 

^>:^i^-hu> m^\^ i>aci/fflicD i-5=-^i^>^msn-r-So ^> 

h^.:^m^|^^«fflJia^l5fe?tbT*»e> 10% TCA5&ijax.20^{$if^±l3B 
#s ^^^rtfe 5% TCA-et5fc#f So 0.5N NaOHT-mS^Pb. jtK±l::lO^Sv^T 

<k ^ XzmXX^'^is'^zm^ir^o 20^^±lz#iSUfe^, Whatman GF/C :7 -f 
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< {iAIamar Blue^fc bTcD^m^m^. mmmzm^l^tz^^^m^-t ^ d iill J; D 

fi570iimT-fi!l^-rSo HM^U 1 1 ® J: ^ IZt^ h ^ U "i? AJe4[-3-(4-3— h* 
-h (WST-1) $:ffll^T«lJ^■r^Cli:^-e#^o 

imim [Y. Gavrieli et ah, J. Cell Biol. 119, 493 (1992)] ^tcd; !) T^J^ 

new® v^-fbti. -b'J>^ xu7ir~>. ^tzi±^uiy>mMmizBz^t 
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*^T'#^o iffljiSii. tt^^^i. <itmj3mm^(Dmm^tzit±&mmj:t:x'$>^o s 

m(D>'^±;uB:m^mm-r^rzibiz^m-r^zti^'^^^o dCDcta^fesaa^ 
bT{±^ RegsaH^os^-^^^^fsit-rsi^ Tm-^(Di^^^jimm^ii.^mz 
t3:i^m&m-t3:t:t^mif^n^o z(DXot3:m^n^mm-^^M^-^^ztizj:iD 
. * tz itmmmz mm-r^ztizj:^. uegm a mj- j; ^±)v^m^mmi' ^ 
ztt^i:^ ^o^^Bn(Dm^ni^tzit^(D^^^T^ \^^u-\^t^dM^^v^m 
dMifimx^titz-<^^-%.:^mm(Dm&m^rzit^<Dm^^y°^\'^mmx^^ 
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if) i:AST-^So 

!S&mm^mm-r^rcisbizmmr^zt.ifiX'^^o zcD^otam^nti^xit. Reg 
^m.i^tzi^mf^'mM^m^ir^fzi^izmm'r^zht^x^^o m^\^. ^mncD 

o in vitro :fej:r;f in vivo T'frV^^^So Z<DXol>Z:$imm<DmBm^tz 
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mj^mizx^T7iih-iy:^(Dmm^mMr^rzisbiz^m-r%>zttfixB^o zcd 
x^ti:m&m^mmr'mm^'&^ztiz^y). ^rzii:mmmzmiJBT?>zhizx 

So 
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tut. mdM^m^'^mmm-^^^-izmjhfy. m^^^m^nozt^mx.'oti 



wo 00/77192 



-27- 



PCT/JPOO/03764 



)o 

S2{±. RINmSF^flgt; V^'l] mMLtz^ hRegm&m (Reg I) ^mmLtzt 
^iv hRegSeK®^> ""Hot + lOOxColdj ii. ItliLfe^^;/ bRegSfiKiilOO 

yhlegm&m (Reg I) &«Ufci:^®^ia-\cD|g-&^aiJ^b;tiS^^^1-|a 
t?fe5 (llffil«?iJ6)o TpCI-neoj ti^'^^^-. rpci-i67.1j ttRegig-a-S S 

(D^. (+)itmm\^rz^ y hRegm^mtmi^m(D4mm^ h^egm^m^mz 

m4it. -^^y hRegS^^MSM (Regg^i*) (rEXTLS) (iH^iJ#-^ : 4 ). t h 
EXTL3/EXTR1 (hEXTL3) (GenBankT^-b b AF001690:teJ;t>*AB007042) ( 

iB^J#^ : 5). t hEXT2 (hEXT2) (GenBankT^-b »;/i^3 U64511) (BB^J 

S-^ : 6)s b hEXTl (hEXTl) (GenBankT^-b f> a >#-^ S79639) (SB^US"^ 
: 7). t hEXTLl (hEXTLl) (GenBankT^-b >^ a U67191) (iBJ!J#^ : 

8). i5a;t;ft hEXTL2 (hEXTL2) (GenBankT^-fe »;/S/3 AF000416) (BE^iJ 

m^: 9) cD^m^n^m^mi' ^ ymmmmmtLTzmx'^)^ mmmi) 

y hRegi^-^Saa (rEXTLS) i:lsl-®BS(± K h-t?^Lfco >'^^7>i±^!y h 
Regiig^MaM (rEXTLS) ii^^^-To 
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DV — *5«fct>*1^-^ hy;!/®^ (IIUl6«?!l8)o #b->-rMfiS10/zg$:« 

0 6 t h EXTLs/Emi (D^^yhm mmtmmmmmiLegm^m e mt* ^ s c: 
t^^^-tmx'^^ (mmm9)o $¥mm^ h^tegm^nco^^T (+^ ioofg?gf!i 

(Dm^^m-To TpCIneoj ^-^#AbfeMM> rpCi-rEXTLSj h 

J^±11^^M (s.e.m.) tVXTj^Ltzo 

mut. Reg^m^cDmmmm^^^irmx'^^o a) ug^m^^^^izmm-r 

SCHO«^®^^;/ hRegiieM(3ct^BrdUg$t»3 3i^^^-riaT-$>S (ll»J 1 0 
)o Reg^^^^^m.T^2-D<DmiLLrzmMm (RegR-#3i5J:t>*RegR-#22) 
Ufco i^m{i8ll|CDSiJ>J?CDll®l®¥i9±<lJp^lli:bT^bfeo (B) hReg ( 
A) :fec};t>-t hREG (EH^) ^ ^ hReg^^i*:i: CD^^Ji^^ffli^^^-riaT'fe ^ 

mmmi Do Reg§^<*:^^m-ri>3o(D3ftebfe$fflj3a^. (#u n^,iim24) 
^^mi^tzo RiNttRiNmSFn > h u—)i^m.t>iro ^mm^sm(Dm^<Dmm(Dw- 

i^±mmmmt br^bfco (A)Reg§^f*:>&$^t::^]^-rSRINm5FSeiia-xCD^ 
hRegSeKt-i;^BrdU®5i«3 3i^o (B)^lfflJSSiC J: ^WST-l®tDif®RegSeR^- 
J:■51i^I0o (c) Kegm&nizx^xmm^muM5mm(D-rn'^h-iy:x^TmEi 

^ 9 it. Reg§:mi^vmh(D%M^^^tmx^^ immm l 2 )o RNase:rD5^^ 
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n^rz90%mmm^^)^ htf^i^n^^m^M^MLtz (K. lerazono, etal., J. Biol. 
Chem. 263, 2111 (1988); K. Terazono, T. Watanabe, Y. Yonemura, in Molecular 
biology of the islets of Langerhans, H. Okamoto, Ed. (Cambridge University 
Press, Cambridge, 1990), pp. 301-313; K. Terazono et al., Diabetologia 33, 
250 (1990); Y. Yonemura et al., Diabetes 33, 401 (1984))o b — >U iE'^B 
m; ^->2. PgP^t0^^e)l®^^®S^^S ; b->3. ]#gP^^I^A>?>2@ 
^^CDH^^^; u->4> m^'$^mmifi^m^'^(Dn^^ M ; U->5. RINmSF 
mm; b- — >6. ARIPasSo U~->?lzltyu — y(D^^r^mLtzo (B) MI 
i^{Ci5{t^Reg^^i*:mRNA®^Mo U — >U JEmmM ; U->2. ; l/-> 

3^ ffPlii; U — >4^ Wm; U — >5. itvlli; U' — >6> l!$Jlli; L/ — >7. fl^M ; l^ — 
>8. *fm ; ix — >9. mm ; ^->10. m ; u-yiu ; 1/->12. HJ^ ; 
b->13. i^m; ^->14. Tmi^; b->15. Bo 
m 1 Ot^.Reg^^»:^^^{C^31-rSCH0ifflflS{34Dt:tS^mtca:SWST-l®^ 

mmegm&miz^^xmmir:^:ih^m-rmx^&^ immmi 2)0 la? (a) ^ 

lilTx *^B^>^IISS^JH«i: OR<*:eg{citeB.a-rsAs, 2^^TO{i3ne)lliKB«»Jtc«iJ 
[^5S«?0 1 ] t hREG rn^m (REG la) i^^XJF^ HRegMfiM (Reg I) 

t hREG la cDNA (Terazono, K. etal., J. Biol. Chem. 263, 2111-2114 (1998) 
) ®SaM3J-K^^®^:S$rPichia^mffl^i'^-pPIC3.5 (Invitrogenttig) 
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iJ — ^mi^xmXV. mm^^ ^ — ^mmLtzo hReglcONA (lerazono, K. 
etal.,±HB) h*^^®^S*)|SI^(3. pPIC3.5®SnaBI/NotI-9-^ h 

^ Pichia Easy Comp Kit (Invitrogen^i^) ^ffll^Tli^bfcIl>^^5^> hiilJia 
(Pichia GS1151*) izmXi^Tzo ^3^-^^ ^-^AiffliiStt. \:i:^^i^>^^^tj^ 

. y-^ ^ —)vmmzj:y)t^m^izm^ • ^m^ti^\i hBEGm^w • ^ hRegM 

[^SE^J2] t hREGSSM (REG la) *5J:^^-■7^y hReggdM (Reg I) 

m 

JiHBfc hREGSSM^fctt^^y hRegSa^^^^-rSPichiaCPichiapastoris 
) ^BMGYt^flfa (1% ^^013^:;^ 2% >J?>J-<:rh>. lOOmM U U •> 

(pH6.0). 1.34% Yeast Nitroge Base. 0.00004% \^:^^>. 1% ^>J-fe 
n-;i/) T- ZS-SO-CT- 16-18^^HuJ|f«m> BMGYJ^^T-ODeoo*^ 2-5 t^S* 

(1%^S3^=^;^ h^^ h>2%;itU^:rh>a00inM U U '^Ai^«^g(pH6.0) 

> 1.34% Yeast Nitroge Base. 0.00004% lf:^5=->. 0.5% tZS!S^ 
ZS-SO-CT- 3-4Btg«bfco Z(Dm2mm:^^lzmmm.5%i>Ztj:;t^oizy 

^ >^-)v^m^tzo m^t^^mxi^mwL^mm.L. mm^m^ vm 3.5 \zmm\. 

tzo pUm^f^^(Dl^mi^^ 50inM mm± h V ^ A (pH 3.5)T^«YbU;fe 
STREAMLINE SP (Pharmacia){C ^ 50iiiM h V t? I. (pH 3.5)-e?Jfc^ 

h^j^mm.± V ^) ^ U (pH3.5)/0.5MNaCl"e^mbfco M^^tlfeM^MAs 
-en^nt hREGSeS^fett^y hReg^eM-r*^SC:i:«. x'>^>^^/7 hDp< 

\.^mm 3] ^';/h^>>^Uy -vft3fe^#aB|jSRINm5FigeilSt::^-r SREGSe® 
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^ h ^ V y —-^mMcDl^mm&lMbfm^ (Zenilman, M.E. et al., 
Gastroenterology 110, 1208-1214(1996)) tCREG^fiM^^iP b^ 5'-^u^-2'- 

(Brdu) (Dv^^yL^ mmmmmm -^m^iyt^o ^-rsxiosjaB 

Ua/mlORINmSFi^flS 100>alS:965tTU- b ZTCt: 2 Bm^^X^tzo ^® 

^m+i% Fcs 

J^±lfe+1% FCS+t hREG la (1 nM; 0.016/zg/iiil) 
^flfe+1% FCS+t hREG la (10 nM; 0.16//g/ml) 
tgm+1% FCS+t hREG la (100 nM; 1.6//g/ml) 
Jgite+1% FCS+t hREG la (1000 nM; 16A£g/ml) 

37°C-r'24^P^^ >:3rzL^— h BrdU"^ ^ U > ^^tS (10iDM®BrdUIl?g^Jgflfe 
-eiOO//M{z>5:SJ:a{C#f^bfc*)©) ^10>ul/'>ai;Hip^fc (ig|iiiglO>tzM BrdU 
)o 37'€T-12^P^'r >^i^— h LfcCDt>Jg«b$:|^^. FixDenat (D S^i^^T T 
^J-T.v'^ u^^aM) ^200/il/'^ai;u»Q;t^o MiST-lS^r^-f >^ri^- h LT 
:ip^FixDenat^fS^m§^ tniBrdU-PODlfL^: h u/^^M (P i^^-^-f 
;^7^>f ^y^ttM) ^l/100#ji?Ufc*)®) S100//l/'^7i;i'SD;^fco ^^aT•60^^ 
^>:^jL^-hL> t^;B^dU-P0D^}^;<^;^7g^|^l^}/^^. i5t#^S (lOx^Jfe?^?^ (o^y 
S^i^^T^yj^T^-r ^y^^4±^) ^l/10#«^bfc*)®)200^il/'i7:t:;i/T*3Ill»; > 
y^Lfeo (n-;S<-:r^>rT^y:^5^^ ^y^aM) ^100//l/'i7ai;mp;t. 

fflV^T370nm<Dia^je^^J^bfe (^7tU>;^MS : J^492nm)o 
^©Sgm^ RE6SaMCD?iig^#6^5&iiIflSJi5i*s^e>nfc (HIDo 
4 l RINm5F^llS{C?«r^i,Reg^eM®iS^?Stt®^!l^ 
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(50ng/>c/l=~3.33>c«M. 8.6xl0=cpm/xzl) ^DMEMT^ ^tl^tl InMx 333pM. lOOpM 
. 33pM. *3ctt>'10pM^J5:^ J:-5{3#f^bfeo ^tz. ^mMcORegimWi (460ng/// 
1=30.6//M) ['"^nReglCDlOO^g^i^T-^tfcfc^lzlra^fe^j^^gi^&ll^tC^Sib 
fco 4xl05TO/ml®RINm5Fj^JIS 3ml$:65t'r h tr^^. 37-CT* 2 B F^JS# L 
fcoi^rDMEM-e?Jfe^ms±HB['''I]^>;^ hRegI$:^tfDMEM3ml^iJPx:fe (i^iiig lOpM, 
33pM, lOOpM, 333pM, lnM)o ^^mmmmiZ.:jS\^^Xit. 100^0)1^^1^ Regl^#t 
#^-B■fcDMEM^fflV^:feo 7X±-e 2^F^MU^ DMEMT- 3 lH]^5t^f^ Ufem^ 0.5-1 ml/ 
[lOOmM Tris-HCl (pH7.6), ImM EDTA, 1% Triton X-100] ^tU^X V 

-&(z.i:>^®^^ASRiNm5Fi9BI!aM±t3#:^-r-5 C h A^^^tlPt (El 2 )o 
[IIS£0»J5] Reg{jg^seS®|Hl^^#8t 

RegSeS^Bolton-Hunte^^^^fflV^T»25I^|g^b> |g3KMcDNA^ U— 
West-Western?S-eRegSe®aii^^-r-2):7T — i^^^D — >:&SJR • ^Mtfeo 

— i^^D — >A^^^;i/.'i— :7T— i^^fflv^fc in vivo ^t)ttSb?*T- 
cDNA^TT^:;^ ^ K^^^— (pBIuescript SK(-), Stratagenett^) izm^W^^tz 

tltZo 

(pCI-neo) (Promega) IzM^tL^. RegiS^gSM^^^^ ^ — 
(pCI-167.1) ^m^^Vtzo ClCD'^^^-^&COS-Tj^fla-xJil^^ hn;t?lx-^3> 
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ftf*:fl<JlZ{i> hRegIM?S (SOng/^^ l=~3.33>aM, Z.TxlO^cpm/ 

^DMEMT' lOnM htji^ ^^\Z^m\yfzo l^fz. #Mll©Regim^g (2250ng/ 

37*CT- 2 HP^^«bfco ^^DMEMT'^?t^^ [''^l ^ hRegl^^tfDMEM 3ml ^iO 
^fz m^m. 10nM)o ^^Ra^ll^t3*5Ut:{±. lOOf^^l^^Ha Regl&it^^-y- 
/io *±T-2^P^l^BUs DMEM-r*3(n]^?#bfe^s 1 \^\/^j^)V(D [lOOmM Tris- 
HCl (pH7.6), ImMEDTA, 1% Triton X-100] ^iaX-T U ^-fr. y-tt^l^^-^ 
V'^W^-fj^l^VX.tzo 

^(D^^. zcDcdM^mxi^tzmm-^it. ^^^—(D^^mxvtzmmzitm. 
\^x'^nmMegmJ^nt(D^^^ifimm^zm:KLx\^^tzo ^tz. iKDm-^i^Mmm 
<D4¥mm^egm a mcDmtu izj:i[)m^Ltzm3)oZ(Dztiy'^.mm^tirz cdna 

cDNA^rn— L/■rffll^. r^— ^/N-f ^>r 4f— i^s ti> ^^hW 
mcdU^^ y^V— (5x10" <^D->) U— ~>^:7*bfciSg^^ ^ts^n- 

Kti^^t-— lltbTV>fco ^^nfe^^y hRegig-&MeS^:3— K-r?. 
cDNA©BB^!l ^ Ba^!J#-^ : 3iZ, d CD cDNAtZ ct t) 3 — K ^ tl SRegi^^S S T ^ 
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EI 4 iZTjkirm 15 ^ 3 ®cDNA{i919T ^ ^ mti' "T 760bp 
©7)-— U— >y:7 b — A^^LT43t3> cDNA*^^Ji^^nST5. y^BB 

cos-7mMf^'^-mmz^m.^'^tzommz^-^yjv^z^> (ha) y^^-^r^^-K- 

^ y ( YPYDVPD YA )^ftllP^'2>J:ai^c:®^^^:3-K^S:tUrf3?^U:^-^K^ 
L ^ h Regig-^S KcDNA^pCI-neoiii?LilJt»^31-^ ^ ^ — (Promega) IZ 

mxLs 3 ^ — :&mm^?LS{3 j^r^xcos-immizmx i^xmM^-^tzo 48 

^P^-f >=^iL'>^— h bfc^^CJ^Sa:&ll|JRb^ J-:;B>i®iS« [S. Takasawaetal., J. 
Biol. Chem. 268, 26052 (1983) ; H. Okamoto et al., Meth. Enzymol. 280, 306 

(1997)] (Dm*)iZ:^^^t^3Li-^ Xi^J:.V^^m^n-otzo ^6^^*4^:12.5% 
(w/v) SDS^ U U ^ ^)V±X'<Dmm,^miZt^lf^ immoMlon-P ( 
Millipore) {Z h^y^yT — LTzo HAtC^T^^y ^ D— ::^;l/tfL^*:^ml^T^ i^i. 
BU®S3«ICDjit) tc-^j^X^ >>^D '3/ hM^^^-otz [S. Takasawa et al., J. 
Biol. Chem 270, 30257 (1995) ; H. Okamoto et al., Meth. Enzymol. 280, 306 

(1997)]o MlzM-r^'Ey ^u-±)i^tfim^mk mo (eoerlnger) ^ffll^feo 

^^y^rn^y hm^(D^^m. cKDcDNAtcfcoTi^-K^nsseHti^hbT 
mmmm^iz^m^ti. m:ip{t0^^Mttio5kDT*$) mskh ^^m^ti^T^ 

y^B2^y*^e>^ffi^nfc^^« (104,682) tJ^<-mt^ZtmM^ti^lZtj:':>rz 

o 

mmm 9 ] ^^yV Reg^g-^g e M®RegM S M-v® 
IIM«?!J8-C-f^mbfc^iy hRegS^^SSM (^^3/ hEXTL3/EXTRli:*)i^.-r) 
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j^fl§^#^bfco$fflJia(7.5xlO*f@)^RPMI1640(Roswell Park Memorial Institute 
1640) T*?5tl\ '^mtSt^ hRegm&M (50ng/mU 1.5x10^ cpm/ml) CD#:ST 

m!^itsLm^'^ts«pmmo^izx7K±X'2mm^ >^^^— h u^o RPMii640"e3ii] 

iJfeofe^. i^fla^lmlCDlOOmMTris-HCl (pH7.6). liBMEDTA:feckt51%TritonX-100 

r-Rim^hhtzo mnit!^(Dmm^^yUmWl.m (Cobra. Packard) 

^Ltzo ^cD^m. hRegiS'^seK^^i-^^^-^^Abfccos-Taasatii'^n 

hRegSaai:iS^L. ^®iK^(±#:^iS8RegSeK®i^init3j;oTM'J> 
t/t (lll6)o 

DNA/^SM7^-^^-;^®ffl|SH4t^5^{::J;»5> ^ h Regi^-^S ScDNA (BH 
^JS-^ : 3) *5<fctJf^^,^nST^y^BB^J (ia^J#-^ : 4) lC{i^lS®^#Jffl 
(EXT) :7T^U-3te^s mz\ihEXmMB^3 (EXTL3) /EXTM^Sjie^l ( 
EXTRl) (W. VanHui et al., Genomics 47, 230 (1998); T. Saito at al., Biochem. 
Biophys. Res. Commun. 243, 61 (1998)) h®^B^^ffi|qH4 (T ^ y ^|sl— 
97%^±m^) ibmisb^tl^Z.ttm^ifiiZtji>D. CCDcDNA^sb hEXTL3/EXTRl 
©^^^ htSPi*: (homologue) Xib^Z tifiijk^titzo EXTL3/EXTRljHS^tt*il5| 

^mmmm^j^v^mm^m^mmmit^mxi^^o EXTL3/EXTRitt. cM^mmx 

EXT243J:tFEXTli:CDiaiRHS (C5l€^®2627' ^ y ^*SEXT2i:52%. C5|5^®2477' ^ 
y^*SEXTli:4O%)*sM.to?)na::^*^6(04#BS),EXT:7T^ U — (V. VanHui 
et al.. Genomics 47, 230 (1998); T. Saito et al., Biochem. Biophys. Res. 
Commun. 243, 61 (1998)) tZJS-TS e>nTl/^§o Ltf^l^. EXTL3/EmiON 

M^mm (^si~656) mxTyT^ u-^le^®fte®^.^-rtL®^>/^•-i:^)ffilsl 

^4i)S^.toe)t^^V^o ^ioiZ. EXTL3/EXTRlCDN7^^^^tt]^MiiKp<^ >^^^T• 



wo 00/77192 



-36- 



PCT/JPOO/03764 



> N*s^^^(^)^^^^-r-^^fe (t^ yj^asi —332)0 L:^a*ot. Regig^K^ 

mmmsx-m^Ltz^ hRegi^^SSM (feJl^ r-^,;; hReg^^#:j t^^-T 

(BrdU) ®m?3ji^^S:^ivrLfco 
HA-^ ^^rftira bfe^ >y hReg^^«:^3S^^ ^-^CH0«Bfla43<fctJfRINm5F$fflJiS 
{::«Ab7to 10%^i^m*M5km (Bio Whittaker. Walereville. Maryland) 
tF250>wg/ml®^.::t'x''r (Gibco) ^iia:tfcRPMI1640J^flfetf "Ti^flg^EjiP^Jgll 
bfe [S. Takasawa et al., J. Biol. Chem. 273. 2497 (1998)]o WM^m&M 

')-=^>'^vmmLtcoUeg^^i$^^mM-r^^^mmm^i^^.m^(Dmm.(D^ 
mmi^mi^tzo mmmTcDzmmmizirm (io^m) ^mmizmtuv. tt^miz^ 

^mmmmEim^y h (Boerlnger) ^ffll^TBrdUS^t)3li^^*«9^b}feo 

isooimcD^ y h^egm&mth'biz^ >^a.^—h-r^t. extls/extri 
hJLeg^mii^) ^mm-r^mmm(DErdm^ji<^it (#34Dj;t>*#22i:^) mmiz 

mtaVTz (^J!a^#3T*ttEC5o=4.01nM. Jail!g|^#22-r{il. llnM. EI7(A))o CHOSB 
llS^^;iM-r ^tiWJM^^^ LfcRegSeK®2im{*^m^«v hPST-© 
fiiii— gJUT^St) (T. Watanabe et al., Proc. Natl. Acad. Sci. USA 91, 3589 
(1994)).c:®c:^iP^RegSaS{3cfcSffi^/5iiaifla®ii5ittEXTL3/EXTRl®^^y hffi 
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'^mi^'^^y hRegm&mt^ h^ieg^mi^^MCEOmmt^^^L (K„=4.41nM 

)s mmm^ hRegm&m<Dmm.t:misb^ztiz^-^xi^^itmm^tifz (Ki= 
i.einM. 0 7(B)) (mmm9^m)o^^)^ hiiegmBmizm-r^\ijmmtn^=i.is 

hRegSaM^70%<Z)7'^y^cD|5l— t^^^ft hREGSa^ (K. Terazono, 
et al., J. Biol. Chem. 263, 2111 (1988); K. Terazono, T. Watanabe, Y. 
Yonemura, in Molecular biology of the islets of Langerhans, H. Okamoto, Ed. 
(Cambridge University Press, Cambridge, 1990), pp. 301-313) ^)^ ±13©-^ 

-y vReg^mi^^mM'r^cmmmtm'^i.tz (K„=i4.onM)o WLm^mmi^ti'y 

l^|{3{i<k t31^V^^gJS^ie:»^i: L}t (Ki = 7.41nM. ia7(B))o lii±<Df^mt. Reg 

m-^m e m (extl3/extri ) ^ijsRegu &mt ig^t- s mmm.mJiBg^nii^x$> ^ . Reg 
vmmm 1 1 ] ^ «^ hReg^^<*:®^tg^tff 

Reg{i/5*fflJiaii5iH^i: b"r^,a^ttTV>^ (H. Okamoto, J. Mol. Med. 77, 74 
(1999); T. Watanabe et al.,-Proc. Natl. Acad. Sci. USA 91, 3589 (1994); D. 
J. Gross et al.. Endocrinology 139, 2369 (1998))o "^p v hl'VJ^'jy— ^fi 
y5$fflSS<*T*feSRINm5FjMJiS(CReg® a^^^iP bfc Z. ^s^flgCDBrdUcDSl >) 

3i5^*sjg;i,p t (1.5^2^). \%gm.^%(Dmm.mMm:imsm.^mis!^^'±^z.>Li^ 
l!lB^tfeoRINm5FiMlla^ci3v^T^i5i<^j^Mt-^Reg^ss®^ijgtt^ v Ywmm^ 

tt« t3 43 {t ^ ® ^ -St b T 43 19 ^ Reg^ S Ktt ill # ® {3 *5 V ^ r |5l D ^ 
:^bTftfflb-Cl^^Cli:;bs^i^$nfeo ^3T% ^(zRINm5FifflflgH^5i««J 8 -T-a 
libfe^M'^^ b.Reg^^<*:^3g^J^3Kt-SjilllS^*VN < -DiJ^mH b 

. 3ne)®^JiS$:ffll^TRegSeH®<'^ffl^P^feo 
0.3~300nMCD^-;/ hRegSS®^ il^t-'T hT^ t.^m^^^M-^ 
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1 o#Bs) i±mmizmmi.ti mspOo 

^— h Ltz^. mS^mmmm-^ib^y'h^'J^) '>Aig4[-3-(4-3-h*>'ai^;i/)- 
2- (4-- h D 7 jc )-2H-5-5^ h ^'J ^):t]-l,3-^>'{i>i?yi.;vn'^^— h ( WST- 
1) (Boeringer) ^^tf '^M&tStlbt3» 30^t^mLX. ^^fflflSl*]®^ hr/> 
H U TT^t KD^Th— lf{z J::5WST-l©tO»f&«iJ^^S<li:lc J: DmJtm^SiJ 
^bfco ^©JSHs Reg^^<*:$r^^g■r^iIn^®RINm5F^NBflS{i^ Reg^SM (0.3 
—lOOnM) ®^^iPlCj;S^LT«^^Jiijn^-&feA5x m^lSM^CDRegSaW^ 

liEt-^fcto..ZCDReg^^#:^^^1-§$^BHfe^i*:^^a^©?iJg®^';/ hReg 

M a s®#ffiT{3 ^T ^ 1 % ^7 i^ji&i^jfli?f ^in^ fcRPMi momm,^x2Amm^ > 

^zL^—h b}t;^^ Apoptosis Screening Kit (Wako, Osaka, Japan) 

TUNEL?£ [Y. Gavrieli et al., J. Cell Biol. 119, 493 (1992)] IZXOTTfsh 

cm (Drnmo^T-r^ h—>:^^m^Lrztz^. ^^ijg®Reg^ a M*^Reg§^ 
±<Dmmit. Reg§^f*:*sRegsa®nii&^ [.xm/3ms^(Dmmi^xnTyf^h-i^ 

o 

[mmm l 2 ] Reg§^«:mRNA®^]l^ 

RNasero^^v'g >T\y-fe-f ^I«fct)^ S^®^-;^ MI^43 J;t>*Jlia{3:fe{t ^ 
Reg§^<*:mRNA®^3Eg^t^i* bfeo 

^u/ hM^I»S{±feiLBfi53«lbfcJ;a{3bTilMb:fe: (K. Terazono, et al., J. 
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Biol. Chem. 263, 2111 (1988); K. Terazono, T. Watanabe, Y. Yonemura, in 

Molecular biology of the islets of Langerh£ins, H. Okamoto, Ed. (Cambridge 
University Press, Cambridge, 1990), pp. 301-313; Y. Yonemura et al . , Diabetes 
33, 401 (1984))o RMitl^m<DUmiZ'i^t-:>xm^(D^ y hmm^iSJ^VI^mMWiJ'^ 
[T. Koguma et al., Biochem. Biophys. Acta 1223, 160 (1994); N. 
Noguchi et al., J. Biol Chem. 272,, 3133 (1997); H. Okamoto et al., Meth. 
Enzymol. 280, 306 (1997)]o ^ h Reg§^<*:cDNA (ie^J#-^ : 3) ®PstI/BglII 
»r>t SpBluescript SK(-) ®PstI/BglI -t>- ^''^ n -ri > ^ Hindi I IfiS 

^'fbbfc^ T3 RNAJjf i;^^-Hf43«fctJf [a-^^P]CT?^m^^X in vitro 
•^tcio m^otltciOASkh cRNA^lTD — :r^iL.Tffll/>feo m&seywf^ 3 >T ^ 
-fe>r{i> RPA III kit (Ambion) ^ffil^TiJiH^«{::t*eoTtf ofeo 

*5V^T^^bTV>fcoIEmiPl^i:lt^b-CB^PSt'*S:t^Reg§^i*:®^3^Ji^ 

{yX^-rm^^tltz^ t Terazono. et al., J. Biol. Chem. 263, 2111 (1988); 
K. Terazono, T. Watanabe, Y. Yonemura, in Molecular biology of the islets 
of Langerhans, H. Okamoto, Ed. (Cambridge University Press, Cambridge, 
1990), pp. 301-313; K. Terazono et al., Diabetologia 33, 250 (1990)) -^^ 
mmmmmmiZib^iB/VoT/n.y^ hom^ (C. IsMi et al., Endocr. J. 40, 
269 (1993)). M^^^^rS»«8C3fe^N0D-x"t7X®]#S (N. J. Baeza et al., 

Diabetes 45, 67 (1996)) rj:t:(D~mi$.(D^mmmmm. ^xv'BBftm^^mm 

nxv^-S) (E. Anastasi et al., Eur. J. Endocrinol. 141, 644-52 (1999)) IZ 

sfe)Reg3ie^cD^3Sif)5^» ^ti^ti^o nmmmt—m.ir^ommmmmcD—'DX 
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^^-?:mm-r ^ Z tt^m^^ tiX\^^ ^ (M. E. Zenilmanetal., Gastroenterology 
110, 1208 (1996); M. E. Zenilman et al.. Pancreas 17, 256 (1998))o RegS 

Wm. TS<**?J:tMi^^ci:'T-^fe)^to^n (EIQB). ;i® C: h*^ ?)Reg-Reg^^i*:e^ 

mmtRegmBn^mzmwvxmm'm{}>i.rc: m^:^mizmLri^mmm 1 1 

#HS) (El 0)o 

*^H^{3 J: J^ReglZj^-^-rSiieH (Reg^^i*:) ti^m^^titzo RegSfiMiW 

mTztifi^^nr\,^:ho fLegm^m&mi^mm/8mmiziB\.^xB.egm&miii^^ 
•t^ztizx^mmmmizi^^mts:i^^i-)v^mmp^iz^m-t^m^^i^-^x^^ 
. mm/3 mmtRegm & m tRegm^m e mcom^iz ^-oxm^-r^tm^^n^ 
o cLotziib. tiegi^'^mBm(Dm^^]^^-( xDmm^mmv. ::tnzm^-r^') 
ii> }'CDTi-u>^mn^^m-r^ztizj^y). ^mm^jim/3ms^(Dmm^mm-t 
s mmm^mmj (Dm^tfi'simx$>^o iiegm&mitmmmmi.z:^\.^x0 
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1. TH3 (a) (i) CDVA-rttA^{3s3«©DNAo 

(b) iB^iJ#^: ltZHB«®^SiB^J®=i-K^J^^^tfDNAo 

(c) IB^JS-^: 2t3i3«®T^y^Se^JC3*5l%T l^L<«1tlS®T^y^As 
SJ^> IfA^ *5J:r>VS^c{if^^}Pb?tT^y^iS^yA-^^«5. RegMfiSh 

(d) ie^y#^ : llCi3i^<om»ie^Jd^?)75:SDNAi:>'N'l'rU^'f Xf-SDNA-efe 

(e) iB^iJ#^: 4tZs3«6®T^y^@B^iJA>i^)5&^Sa®&n— KTSDNAo 

(f) ge^iJS^: 3lCg3m®^SiB^J®n-K^^^^tfDNAo 

(g) BH^u#^: 4izim(DT^ymmmiz:js\^^x imL<itmm(DT5.^mi^ 

(h) iB^iJ#^ : 3i3|3«®^SiS^!Ji&^^)3&-SDNA^>'N-rru^*-rXt-^DNA-r'^ 

2 . m^m. 1 t3H3f8®DNA{i J; 13- h'^ti^m&n^tzit^y^ Ko 

3 . 1 {Ci3«®DNAAS|f A^nfc^^^-o 

4. m^^3i::|3«^®-^^^$'-$r«^-ri>l[imo 

5. ^^«4lzg3m®a^jfflSa^^#U> ^a)JaT-^31Lfej^fl5^J^;?.SaW^ 
6 . M^]12 tcs3«6®MeS*fe{i^X^ I'lzMT^ifhi^o 
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(a) mm^m^rzit^y'^^'iz^^mM^mm^'^^j:-^. 

(b) mm&m^tzit-^y^ I' hni^mntcDm-^^^mir^jims 43<tt>* 

(c) mm&m^tzit-^^y^y^iz^^-r^it^m^m^T^jims *^t?:&^o 

-^i^© X ^ u — - > ^ o r ^ 

(c) mi^'^^ur^-^^<t^m^m^-r:bJim. ^^t?7?^o 

1 1. mmm2izt^m(DmBm<D^mtizj:.^^\::,^iy^±)v^m^i&m^rz 

(a) mitlS3H4®#:^TT-»5f<Ig2{CiB«®ge«$:^cD^®{c:^3^f 

Regs ^mtimm^-^^ 

(b) ReggeSlcJ;Sf|JS(^::/iS^bfe^iNflJ^S®^<b^^^al•r?>xa^ *5J:I5 

m^m 1 1 {3i2«(D:)?^o 

13. mmmi i^tziti 2izmm<D:^mizji^mm^ti'D^. m^m2izm 
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. m^m 1 4 {;:iB^®^^J6 

1 6 . mmm^mm-^^^. mmm 1 4 ^^ti 1 5 izm^com^L 
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m 9 



9/10 



in 



to 



CSI 
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I 



-m — r 



ia XI A 

r«. o CM e> 

V- »o 

lO d V- 



tt> 

C4 




I I I I 

A A A XI 

CQ ^ 8 Si ^ 

lO CO CN ^ 



■Vtt« 
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mi 0 

0.6-1 




0.1 1 10 100 1000 



RegM&H (nM) 
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SEQUENCE LISTING 

<110> OKAMOTO, Hiroshi 

<120> Reg binding proteins 

<130> OKT-IOIPCT 

<140> 
<141> 

<150> JP 1999-164488 
<151> 1999-06-10 

<160> 9 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1599 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (168).. (1259) 
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<400> 1 

tcagcgagga aaatgaaatt cccattttat ttggtgcctt gtgcagggag cacactgatc 60 

cctctagaac cttgtgtgtg aaaaagaggt cgagttttgt caaacagact catggttatg 120 

gcaagtgatc cgacgtgacc agagtgggca agagccacag tgaactc atg aca ggc 176 

Met Thr Gly 
1 

tat acc atg ttg egg aat ggg gga gtg ggg aac ggt ggt cag acc tgt 224 
Tyr Thr Met Leu Arg Asn Gly Gly Val Gly Asn Gly Gly Gin Thr Cys 
5 10 15 

atg ctg cgc tgg tec aae egc ate egg etg acc tgg ctg agt ttc acg 272 
Met Leu Arg Trp Ser Asn Arg He Arg Leu Thr Trp Leu Ser Phe Thr 

20 25 30 - - 35 

ctg ttc ate ate etg gtc ttc ttc cce etc att gee cac tat tac etc 320 
Leu Phe He He Leu Val Phe Phe Pro Leu He Ala His Tyr Tyr Leu 
40 45 50 



ace act etg gat gag gca gat gag gee ggc aag cgc ate ttt ggc cce 
Thr Thr Leu Asp Glu Ala Asp Glu Ala Gly Lys Arg He Phe Gly Pro 
55 60 65 



368 



wo 00/77192 



3/52 



PCT/JPOO/03764 



egg get ggc aac gag etc tgt gag gta aag eac gtc eta gat ctt tgt 416 
Arg Ala Gly Asn Glu Leu Cys Glu Val Lys His Val Leu Asp Leu Cys 
70 75 80 

egg ate cgc gag tct gtg age gaa gag ctt eta cag eta gaa gee aag 464 
Arg He Arg Glu Ser Val Ser Glu Glu Leu Leu Gin Leu Glu Ala Lys 
85 90 95 

egg cag gag ctg aac age gag att gee aag eta aac etc aag att gaa 512 
Arg Gin Glu Leu Asn Ser Glu He Ala Lys Leu Asn Leu Lys He Glu 
100 105 110 115 

gee tgt aag aag agt ata gag aac gee aag cag gae ctg ctg cag etc 560 
Ala Cys Lys Lys Ser He Glu Asn Ala Lys Gin Asp Leu Leu Gin Leu 
120 125 130 

aag aat gtc att age cag aca gag cae tec tac aag gag ctg atg gee 608 
Lys Asn Val He Ser Gin Thr Glu His Ser Tyr Lys Glu Leu Met Ala 
135 140 145 

cag aac cag ccc aaa ctg tea ctg ecc ate egg ctg etc ect gag aag 656 
Gin Asn Gin Pro Lys Leu Ser Leu Pro He Arg Leu Leu Pro Glu Lys 
150 155 160 

gat gae get ggc ctt cea ecc ccc aag gtc act egg ggt tge egg eta 704 
Asp Asp Ala Gly Leu Pro Pro Pro Lys Val Thr Arg Gly Cys Arg Leu 



PIV6EBIAHK 
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165 



170 



175 



cac aac tgc ttc gat tac tct cgt tgc cct ctg acg tct ggc ttt cct 
His Asn Cys Phe Asp Tyr Ser Arg Cys Pro Leu Thr Ser Gly Phe Pro 
180 185 190 195 



752 



gtc ttc gtc tat gac agt gac cag ttt gcc ttt ggg age tac ctg gac 800 

Val Phe Val Tyr Asp Ser Asp Gin Phe Ala Phe Gly Ser Tyr Leu Asp 

200 205 210 

cct ttg gtc aag cag get ttt cag get aca gtg aga gcc aac gtt tat 848 

Pro Leu Val Lys Gin Ala Phe Gin Ala Thr Val Arg Ala Asn Val Tyr 
215 220 225 



gtt aca gaa aat gca gcc ate gcc tgc ctg tat gtg gtg tta gtg gga 896 
Val Thr Glu Asn Ala Ala He Ala Cys Leu Tyr Val Val Leu Val Gly 
230 235 240 



gag ata eaa gag ccc get gtg ctg cag cct gcc gac ctt gag aag cag 944 
Glu He Gin Glu Pro Ala Val Leu Gin Pro Ala Asp Leu Glu Lys Gin 
245 250 255 

ctg cat tct ctg cca cac tgg agg aca gac gga cac aac cat gtc ate 992 
Leu His Ser Leu Pro His Trp Arg Thr Asp Gly His Asn His Val He 
260 265 270 275 
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ate aat ctg tec egg aag tea gae aea caa aat tta etg tae aat gte 1040 
He Asn Leu Ser Arg Lys Ser Asp Thr Gin Asn Leu Leu Tyr Asn Val 
280 285 290 

agt aea ggt egg gee atg gtg gee eag tct ace ttc tat get gee eag 1088 
Ser Thr Gly Arg Ala Met Val Ala Gin Ser Thr Phe Tyr Ala Ala Gin 
295 300 305 

tae aga get ggc ttt gae ttg gtt gtg tea cca ctt gte eat gee atg 1136 
Tyr Arg Ala Gly Phe Asp Leu Val Val Ser Pro Leu Val His Ala Met 
310 315 320 

tct gaa ccc aac ttc atg gaa ate cca cgt gta act att ttt tea ctt 1184 
Ser Glu Pro Asn Phe Met Glu He Pro Arg Val Thr He Phe Ser Leu 
325 330 335 

ggg aga ggt gag gaa gaa caa gag aag ctg ggg gtg tgg aga ggc aga 1232 
Gly Arg Gly Glu Glu Glu Gin Glu Lys Leu Gly Val Trp Arg Gly Arg 
340 345 350 355 

ccc ccc cca ggc tgg ggt get ggc ccc tagactaggg tgctgaeccc 1279 
Pro Pro Pro Gly Trp Gly Ala Gly Pro 
360 

tgggetgggg tgctgegtgc tacctcccac tgtgaaatcg atggtgetca caattgtete 1339 
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ttgtaatgta tgtgattttt ttttaaggag aaaaagaaac tatttaagat tctgaaggtg 1399 

ctactatttt tgttgccaca ggctttaaag aaactttctg agtgggtggg gccttgccca 1459 

cttatctttc tctcctccaa atgaggagtt aaaaatgtta ctaaattgcc cgcacgtgta 1519 

atccgctgaa aagaaaaaaa aaaaagaaaa aaaaaaggaa ggaaagaagg aas^aaggaa 1579 

ggaaggaagg aaggaaagga 1599 

<210> 2 
<211> 364 
<212> PRT 

<213> Rattus norvegicus 
<400> 2 

Met Thr Gly Tyr Thr Met Leu Arg Asn Gly Gly Val Gly Asn Gly Gly 
15 10 15 

Gin Thr Cys Met Leu Arg Trp Ser Asn Arg He Arg Leu Thr Trp Leu 
20 25 30 

Ser Phe Thr Leu Phe He lie Leu Val Phe Phe Pro Leu He Ala His 
35 40 45 
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Tyr Tyr Leu Thr Thr Leu Asp Glu Ala Asp Glu Ala Gly Lys Arg lie 
50 55 60 

Phe Gly Pro Arg Ala Gly Asn Glu Leu Cys Glu Val Lys His Val Leu 
65 70 75 80 

Asp Leu Cys Arg He Arg Glu Ser Val Ser Glu Glu Leu Leu Gin Leu 
85 90 95 

Glu Ala Lys Arg Gin Glu Leu Asn Ser Glu He Ala Lys Leu Asn Leu 
100 105 110 

Lys He Glu Ala Cys Lys Lys Ser He Glu Asn Ala Lys Gin Asp Leu 
115 120 125 

Leu Gin Leu Lys Asn Val He Ser Gin Thr Glu His Ser Tyr Lys Glu 
130 135 140 

Leu Met Ala Gin Asn Gin Pro Lys Leu Ser Leu Pro He Arg Leu Leu 
145 150 155 160 

Pro Glu Lys Asp Asp Ala Gly Leu Pro Pro Pro Lys Val Thr Arg Gly 
165 170 175 



Cys Arg Leu His Asn Cys Phe Asp Tyr Ser Arg Cys Pro Leu Thr Ser 
180 185 190 
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Gly Phe Pro Val Phe Val Tyr Asp Ser Asp Gin Phe Ala Phe Gly Ser 
195 200 205 

Tyr Leu Asp Pro Leu Val Lys Gin Ala Phe Gin Ala Thr Val Arg Ala 
210 215 220 

Asn Val Tyr Val Thr Glu Asn Ala Ala He Ala Cys Leu Tyr Val Val 
225 230 235 240 

Leu Val Gly Glu He Gin Glu Pro Ala Val Leu Gin Pro Ala Asp Leu 
245 250 255 

Glu Lys Gin Leu His Ser Leu Pro His Trp Arg Thr Asp Gly His Asn 
260 265 270 

His Val He He Asn Leu Ser Arg Lys Ser Asp Thr Gin Asn Leu Leu 
275 280 285 

Tyr Asn Val Ser Thr Gly Arg Ala Met Val Ala Gin Ser Thr Phe Tyr 
290 295 300 

Ala Ala Gin Tyr Arg Ala Gly Phe Asp Leu Val Val Ser Pro Leu Val 
305 310 315 320 

His Ala Met Ser Glu Pro Asn Phe Met Glu He Pro Arg Val Thr He 
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325 



330 



335 



Phe Ser Leu Gly Arg Gly Glu Glu Glu Gin Glu Lys Leu Gly Val Trp 
340 345 350 



Arg Gly Arg Pro Pro Pro Gly Trp Gly Ala Gly Pro 
355 360 



<210> 3 
<211> 3198 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (5)..(2761) 

<400> 3 

actc atg aca ggc tat acc atg ttg egg aat ggg gga gtg ggg aac ggt 49 
Met Thr Gly Tyr Thr Met Leu Arg Asn Gly Gly Val Gly Asn Gly 
15 10 15 

ggt cag acc tgt atg ctg cgc tgg tec aac cgc ate egg ctg ace tgg 97 
Gly Gin Thr Cys Met Leu Arg Trp Ser Asn Arg He Arg Leu Thr Trp 
20 25 30 



wo 00/77192 PCT/JPOO/03764 

10/52 



ctg agt ttc acg ctg ttc ate ate etg gtc tte tte cec etc att gee 145 
Leu Ser Phe Thr Leu Phe He He Leu Val Phe Phe Pro Leu He Ala 
35 40 45 

cac tat tac etc acc act ctg gat gag gca gat gag gcc ggc aag cgc 193 
His Tyr Tyr Leu Thr Thr Leu Asp Glu Ala Asp Glu Ala Gly Lys Arg 
50 55 60 

ate ttt ggc cce egg get ggc aae gag etc tgt gag gta aag cac gte 241 
He Phe Gly Pro Arg Ala Gly Asn Glu Leu Cys Glu Val Lys His Val 
65 70 75 

eta gat ett tgt egg ate cgc gag tct gtg age gaa gag ett eta eag 289 
Leu Asp Leu Cys Arg He Arg Glu Ser Val Ser Glu Glu Leu Leu Gin 
80 85 90 95 

eta gaa gee aag egg cag gag ctg aae age gag att gee aag eta aae 337 
Leu Glu Ala Lys Arg Gin Glu Leu Asn Ser Glu He Ala Lys Leu Asn 
100 105 110 



etc aag att gaa gcc tgt aag aag agt ata gag aae gcc aag cag gac 385 
Leu Lys He Glu Ala Cys Lys Lys Ser He Glu Asn Ala Lys Gin Asp 
115 120 125 



ctg etg cag etc aag aat gte att age eag aca gag cac tee tac aag 433 



# 
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Leu Leu Gin Leu Lys Asn Val He Ser Gin Thr Glu His Ser Tyr Lys 
130 135 140 

gag ctg atg gcc cag aac cag ccc aaa ctg tea ctg ccc ate egg ctg 481 
Glu Leu Met Ala Gin Asn Gin Pro Lys Leu Ser Leu Pro He Arg Leu 
145 150 155 

etc cot gag aag gat gac get ggc ctt cca ccc ccc aag gtc act egg 529 
Leu Pro Glu Lys Asp Asp Ala Gly Leu Pro Pro Pro Lys Val Thr Arg 
160 165 170 175 

ggt tgc egg eta cac 2iac tgc ttc gat tac tct cgt tgc cct ctg acg 577 
Gly Cys Arg Leu His Asn Cys Phe Asp Tyr Ser Arg Cys Pro Leu Thr 
180 185 190 

tct ggc ttt cct gtc ttc gtc tat gac agt gac cag ttt gcc ttt ggg 625 
Ser Gly Phe Pro Val Phe Val Tyr Asp Ser Asp Gin Phe Ala Phe Gly 
195 200 205 

age tac ctg gac cct ttg gtc aag cag get ttt cag get aca gtg aga 673 
Ser Tyr Leu Asp Pro Leu Val Lys Gin Ala Phe Gin Ala Thr Val Arg 
210 215 220 

gcc aac gtt tat gtt aca gaa aat gea gcc ate gcc tgc ctg tat gtg 721 
Ala Asn Val Tyr Val Thr Glu Asn Ala Ala He Ala Cys Leu Tyr Val 
225 230 235 
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gtg tta gtg gga gag ata caa gag ccc get gtg ctg cag cct gcc gac 
Val Leu Val Gly Glu He Gin Glu Pro Ala Val Leu Gin Pro Ala Asp 
240 245 250 255 



769 



ctt gag aag cag ctg cat tct ctg cca cac tgg agg aca gac gga cac 
Leu Glu Lys Gin Leu His Ser Leu Pro His Trp Arg Thr Asp Gly His 
260 265 270 



817 



aac cat gtc ate ate aat ctg tec egg aag tea gac aca caa aat tta 
Asn His Val He He Asn Leu Ser Arg Lys Ser Asp Thr Gin Asn Leu 
275 280 285 



865 



ctg tac aat gtc agt aca ggt egg gcc atg gtg gcc cag tct ace ttc 
Leu Tyr Asn Val Ser Thr Gly Arg Ala Met Val Ala Gin Ser Thr Phe 
290 295 300 



913 



tat get gee cag tac aga get ggc ttt gac ttg gtt gtg tea cca ctt 
Tyr Ala Ala Gin Tyr Arg Ala Gly Phe Asp Leu Val Val Ser Pro Leu 
305 310 315 



961 



gtc cat gcc atg tct gaa ccc aac ttc atg gaa ate cca cog cag gtg 
Val His Ala Met Ser Glu Pro Asn Phe Met Glu He Pro Pro Gin Val 
320 325 330 335 



1009 



cca gtt aag egg aaa tat etc ttc act ttc cag ggt gag aag att gag 



1057 
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Pro Val Lys Arg Lys Tyr Leu Phe Thr Phe Gin Gly Glu Lys He Glu 
340 345 350 

tct eta aga tct age ett eag gag gee cgt tec ttt gag gaa gaa atg 1105 
Ser Leu Arg Ser Ser Leu Gin Glu Ala Arg Ser Phe Glu Glu Glu Met 
355 360 365 

gag ggt gae eet eeg gee gae tat gat gat cga ate att gee aee ete 1153 
Glu Gly Asp Pro Pro Ala Asp Tyr Asp Asp Arg He He Ala Thr Leu 
370 375 380 

eiag gee gta cag gae age aag eta gat cag gtg ctg gta gaa ttt act 1201 
Lys Ala Val Gin Asp Ser Lys Leu Asp Gin Val Leu Val Glu Phe Thr 
385 390 395 

tgc aaa aae eag cea aag eee agt etg cct act gag tgg gca ctg tgt 1249 
Gys Lys Asn Gin Pro Lys Pro Ser Leu Pro Thr Glu Trp Ala Leu Gys 
400 405 410 415 

ggg gag egg gag gae egg eta gag tta etg aag ete tee aee tte gee 1297 
Gly Glu Arg Glu Asp Arg Leu Glu Leu Leu Lys Leu Ser Thr Phe Ala 
420 425 430 

etc ate ate act ecc ggg gae eeg age etg ett ate tea tct gge tgt 1345 
Leu He He Thr Pro Gly Asp Pro Ser Leu Leu He Ser Ser Gly Cys 
435 440 445 
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gca aca egg etc ttt gaa gee ttg gag gtg gga get gtg ect gtt gte 1393 
Ala Thr Arg Leu Phe Glu Ala Leu Glu Val Gly Ala Val Pro Val Val 
450 455 460 

ctt ggg gag cag gtg cag ctt ccg tac cac gac atg eta caa tgg aat 1441 
Leu Gly Glu Gin Val Gin Leu Pro Tyr His Asp Met Leu Gin Trp Asn 
465 470 475 

gag gcc gcc eta gtg gtg ccc aag cet cgt gtt aca gag gtt cac ttc 1489 
Glu Ala Ala Leu Val Val Pro Lys Pro Arg Val Thr Glu Val His Phe 
480 485 490 495 

ctg tta cga agt ctg tea gac agt gat ctg ttg get atg agg egg caa 1537 
Leu Leu Arg Ser Leu Ser Asp Ser Asp Leu Leu Ala Met Arg Arg Gin 
500 505 510 

ggc cgc ttt etc tgg gag ace tac ttc tec acc get gac agt att ttt 1585 
Gly Arg Phe Leu Trp Glu Thr Tyr Phe Ser Thr Ala Asp Ser He Phe 
515 520 525 

aat acc gtg ctg gcc atg att agg act cga att cag ate cea get get 1633 
Asn Thr Val Leu Ala Met He Arg Thr Arg He Gin He Pro Ala Ala 
530 535 540 



ccc ate egg gaa gag gta gca get gag ate ccc cat cgt tea ggc aag 



1681 
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Pro He Arg Glii Glu Val Ala Ala Glu He Pro His Arg Ser Gly Lys 

545 550 555 

gca get ggt act gac ccc aac atg get gae aat ggg gac ctg gac ctg 1729 
Ala Ala Gly Thr Asp Pro Asn Met Ala Asp Asn Gly Asp Leu Asp Leu 
560 565 570 575 

ggg ccg gta gag aea gag cog ece tat gee tea eet aaa tac ete egt 1777 
Gly Pro Val Glu Thr Glu Pro Pro Tyr Ala Ser Pro Lys Tyr Leu Arg 
580 585 590 



aat tte act ctg act gtc act gac tgt tac cgc age tgg aac tec gea 
Asn Phe Thr Leu Thr Val Thr Asp Cys Tyr Arg Ser Trp Asn Ser Ala 
595 600 605 



1825 



ccc gga cct ttc cat ctt ttt cea eac aea ccc ttt gac ect gtg ctg 
Pro Gly Pro Phe His Leu Phe Pro His Thr Pro Phe Asp Pro Val Leu 
610 615 620 



1873 



ccc tct gag gee aaa ttc ctg ggc tea ggg act gga ttt egg ccc ate 1921 
Pro Ser Glu Ala Lys Phe Leu Gly Ser Gly Thr Gly Phe Arg Pro He 
625 630 635 

ggt ggt ggg get ggg ggc tct ggc aag gag tte cag gca gcg ctt gga 1969 
Gly Gly Gly Ala Gly Gly Ser Gly Lys Glu Phe Gin Ala Ala Leu Gly 
640 645 650 655 
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ggc aat gtc cag egg gag cag ttc aca 
Gly Asn Val Gin Arg Glu Gin Phe Thr 
660 



gtt gtg atg ctg acc tac gag 2017 
Val Val Met Leu Thr Tyr Glu 
665 670 



egg gag gaa gtg etc atg aac tec etg gag agg cte aat ggc etc ccc 2065 
Arg Glu Glu Val Leu Met Asn Ser Leu Glu Arg Leu Asn Gly Leu Pro 
675 680 685 

tac ctg aac aag gta gtg gtg gtg tgg aac tct ccc aag ctg ccc teg 2113 
Tyr Leu Asn Lys Val Val Val Val Trp Asn Ser Pro Lys Leu Pro Ser 
690 695 700 

gag gae ett ttg tgg cca gae att ggt gtc ccc ate atg gtt gtc egt 2161 
Glu Asp Leu Leu Trp Pro Asp He Gly Val Pro He Met Val Val Arg 
705 710 715 

act gag aag aac agt ttg aac aat egg ttc ttg ccc tgg aat gag ata 2209 
Thr Glu Lys Asn Ser Leu Asn Asn Arg Phe Leu Pro Trp Asn Glu He 
720 725 730 735 

gag aca gag gca ata ttg tec ate gat gae gat gee eac etc cge eat 2257 
Glu Thr Glu Ala lie Leu Ser He Asp Asp Asp Ala His Leu Arg His 
740 745 750 

gat gaa ate atg ttc ggg ttt egg gtg tgg aga gag gcg egt gat cge 2305 
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Asp Glu He Met Phe Gly Phe Arg Val Trp Arg Glu Ala Arg Asp Arg 
755 760 765 

att gtg ggg ttc cct ggc egg tac cat gcg tgg gac ate cct cac cag 2353 
He Val Gly Phe Pro Gly Arg Tyr His Ala Trp Asp He Pro His Gin 
770 775 780 

tec tgg etc tac aac tec aac tac tec tgt gag ctg tec atg gtg ctg 2401 
Ser Trp Leu Tyr Asn Ser Asn Tyr Ser Cys Glu Leu Ser Met Val Leu 
785 790 795 

acg ggt get gee ttc ttt cac aag tat tac gcc tac ctg tat tct tat 2449 
Thr Gly Ala Ala Phe Phe His Lys Tyr Tyr Ala Tyr Leu Tyr Ser Tyr 
800 805 810 815 

gtg atg ccc cag gcc ate cga gac atg gtg gat gag tat ate aac tgt 2497 
Val Met Pro Gin Ala He Arg Asp Met Val Asp Glu Tyr He Asn Cys 
820 825 830 

gag gat ate gcc atg aac ttc ctt gtc tec cac ate aca egg aag ccc 2545 
Glu Asp He Ala Met Asn Phe Leu Val Ser His He Thr Arg Lys Pro 
835 840 845 

ccc ate aag gtg aca teg agg tgg act ttt cga tgc ccg ggg tgc cct 2593 
Pro He Lys Val Thr Ser Arg Trp Thr Phe Arg Cys Pro Gly Cys Pro 
850 855 860 
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cag gcc ctg tec cac gat gac tct cac ttt cat gag egg cae aag tgt 2641 
Gin Ala Leu Ser His Asp Asp Ser His Phe His Glu Arg His Lys Cys 
865 870 875 

ate aac ttt ttt gte aag gtg tac ggc tat atg eet etc ctg tac aca 2689 
He Asn Phe Phe Val Lys Val Tyr Gly Tyr Met Pro Leu Leu Tyr Thr 
880 885 890 895 

cag ttt agg gtg gac tct gtg etc ttc aag ace cgc ctg cec eat gac 2737 
Gin Phe Arg Val Asp Ser Val Leu Phe Lys Thr Arg Leu Pro His Asp 
900 905 910 

aag acc aag tge ttc aag ttc ate tagggeettg eeagttctga ggagaagaca 2791 
Lys Thr Lys Cys Phe Lys Phe He 
915 

gtgagcagag tgaggggagt cacccccaag gttceeaagg tgttgaaggt ccttggggac 2851 
ategtgggca gggcccaggc cctttgcttg gagaagagca gggagagtag aaagggatgg 2911 
ctgtctttat tttgaagtea geegcactgg gectggaate ctggteagea gacteagggc 2971 
accgactaat ggegaacact gaggaetgtt catgageceg ggacagctgg ttcccggttt 3031 
ttaaattcag aacagcattt aetatttaaa gagagagttt cacatctgcc atccaagget 3091 
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tatttatatg tgcgtatatg tacacacata tgtgtatata catgtatatg cacgcacaca 3151 
cacacacaca cacacacaca cacacacaca cacacacagc ggccgcg 3198 

<210> 4 
<211> 919 
<212> PRT 

<213> Rattus norvegicus 
<400> 4 

Met Thr Gly Tyr Thr Met Leu Arg Asn Gly Gly Val Gly Asn Gly Gly 
15 10 15 

Gin Thr Cys Met Leu Arg Trp Ser Asn Arg He Arg Leu Thr Trp Leu 
20 25 30 

Ser Phe Thr Leu Phe He He Leu Val Phe Phe Pro Leu He Ala His 
35 40 45 

Tyr Tyr Leu Thr Thr Leu Asp Glu Ala Asp Glu Ala Gly Lys Arg He 
50 55 60 



Phe Gly Pro Arg Ala Gly Asn Glu Leu Cys Glu Val Lys His Val Leu 
65 70 75 80 



THIS 
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Asp Leu Cys Arg He Arg Glu Ser Val Ser Glu Glu Leu Leu Gin Leu 

85 90 95 

Glu Ala Lys Arg Gin Glu Leu Asn Ser Glu He Ala Lys Leu Asn Leu 
100 105 110 

Lys He Glu Ala Cys Lys Lys Ser He Glu Asn Ala Lys Gin Asp Leu 
115 120 125 

Leu Gin Leu Lys Asn Val He Ser Gin Thr Glu His Ser Tyr Lys Glu 
130 135 140 

Leu Met Ala Gin Asn Gin Pro Lys Leu Ser Leu Pro He Arg Leu Leu 
145 150 155 160 

Pro Glu Lys Asp Asp Ala Gly Leu Pro Pro Pro Lys Val Thr Arg Gly 
165 170 175 

Cys Arg Leu His Asn Cys Phe Asp Tyr Ser Arg Cys Pro Leu Thr Ser 
180 185 190 

Gly Phe Pro Val Phe Val Tyr Asp Ser Asp Gin Phe Ala Phe Gly Ser 
195 200 205 

Tyr Leu Asp Pro Leu Val Lys Gin Ala Phe Gin Ala Thr Val Arg Ala 
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210 215 220 

Asn Val Tyr Val Thr Glu Asn Ala Ala He Ala Cys Leu Tyr Val Val 
225 230 235 240 

Leu Val Gly Glu He Gin Glu Pro Ala Val Leu Gin Pro Ala Asp Leu 

245 250 255 

Glu Lys Gin Leu His Ser Leu Pro His Trp Arg Thr Asp Gly His Asn 
260 265 270 

His Val He He Asn Leu Ser Arg Lys Ser Asp Thr Gin Asn Leu Leu 
275 280 285 

Tyr Asn Val Ser Thr Gly Arg Ala Met Val Ala Gin Ser Thr Phe Tyr 
290 295 300 

Ala Ala Gin Tyr Arg Ala Gly Phe Asp Leu Val Val Ser Pro Leu Val 
305 310 315 320 

His Ala Met Ser Glu Pro Asn Phe Met Glu He Pro Pro Gin Val Pro 
325 330 335 

Val Lys Arg Lys Tyr Leu Phe Thr Phe Gin Gly Glu Lys He Glu Ser 
340 345 350 
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Leu Arg Ser Ser Leu Gin Glu Ala Arg Ser Phe Glu Glu Glu Met Glu 

355 360 365 

Gly Asp Pro Pro Ala Asp Tyr Asp Asp Arg He He Ala Thr Leu Lys 
370 375 380 

Ala Val Gin Asp Ser Lys Leu Asp Gin Val Leu Val Glu Phe Thr Cys 
385 390 395 400 

Lys Asn Gin Pro Lys Pro Ser Leu Pro Thr Glu Trp Ala Leu Cys Gly 
405 410 415 

Glu Arg Glu Asp Arg Leu Glu Leu Leu Lys Leu Ser Thr Phe Ala Leu 
420 425 430 

He He Thr Pro Gly Asp Pro Ser Leu Leu He Ser Ser Gly Cys Ala 
435 440 445 

Thr Arg Leu Phe Glu Ala Leu Glu Val Gly Ala Val Pro Val Val Leu 
450 455 460 

Gly Glu Gin Val Gin Leu Pro Tyr His Asp Met Leu Gin Trp Asn Glu 
465 470 475 480 



Ala Ala Leu Val Val Pro Lys Pro Arg Val Thr Glu Val His Phe Leu 
485 490 495 
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Leu Arg Ser Leu Ser Asp Ser Asp Leu Leu Ala Met Arg Arg Gin Gly 
500 505 510 

Arg Phe Leu Trp Glu Thr Tyr Phe Ser Thr Ala Asp Ser He Phe Asn 
515 520 525 

Thr Val Leu Ala Met He Arg Thr Arg He Gin He Pro Ala Ala Pro 
530 535 540 

He Arg Glu Glu Val Ala Ala Glu He Pro His Arg Ser Gly Lys Ala 
545 550 555 560 

Ala Gly Thr Asp Pro Asn Met Ala Asp Asn Gly Asp Leu Asp Leu Gly 
565 570 575 

-Pro Val Glu Thr Glu Pro Pro Tyr Ala Ser Pro Lys Tyr Leu Arg Asn 
580 585 590 

Phe Thr Leji Thr Val Thr Asp Cys Tyr Arg Ser Trp Asn Ser Ala Pro 
595 600 605 

Gly Pro Phe His Leu Phe Pro His Thr Pro Phe Asp Pro Val Leu Pro 
610 615 620 

Ser Glu Ala Lys Phe Leu Gly Ser Gly Thr Gly Phe Arg Pro He Gly 
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625 630 635 640 

Gly Gly Ala Gly Gly Ser Gly Lys Glu Phe Gin Ala Ala Leu Gly Gly 
645 650 655 

Asn Val Gin Arg Glu Gin Phe Thr Val Val Met Leu Thr Tyr Glu Arg 
660 665 670 

Glu Glu Val Leu Met Asn Ser Leu Glu Arg Leu Asn Gly Leu Pro Tyr 
675 680 685 

Leu Asn Lys Val Val Val Val Trp Asn Ser Pro Lys Leu Pro Ser Glu 
690 695 700 

Asp Leu Leu Trp Pro Asp He Gly Val Pro He Met Val Val Arg Thr 
705 710 715 720 

Glu Lys Asn Ser Leu Asn Asn Arg Phe Leu Pro Trp Asn Glu He Glu 

725 730 735 

Thr Glu Ala He Leu Ser He Asp Asp Asp Ala His Leu Arg His Asp 
740 745 750 



Glu He Met Phe Gly Phe Arg Val Trp Arg Glu Ala Arg Asp Arg He 
755 760 765 
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Val Gly Phe Pro Gly Arg Tyr His Ala Trp Asp He Pro His Gin Ser 
770 775 780 

Trp Leu Tyr Asn Ser Asn Tyr Ser Cys Glu Leu Ser Met Val Leu Thr 
785 790 795 800 

Gly Ala Ala Phe Phe His Lys Tyr Tyr Ala Tyr Leu Tyr Ser Tyr Val 
805 810 815 

Met Pro Gin Ala He Arg Asp Met Val Asp Glu Tyr He Asn Cys Glu 
820 825 830 

Asp He Ala Met Asn Phe Leu Val Ser His He Thr Arg Lys Pro Pro 
835 840 845 

He Lys Val Thr Ser Arg Trp Thr Phe Arg Cys Pro Gly Cys Pro Gin 
850 855 860 

Ala Leu Ser His Asp Asp Ser His Phe His Glu Arg His Lys Cys He 
865 870 875 880 

Asn Phe Phe Val Lys Val Tyr Gly Tyr Met Pro Leu Leu Tyr Thr Gin 
885 890 895 



Phe Arg Val Asp Ser Val Leu Phe Lys Thr Arg Leu Pro His Asp Lys 
900 905 910 
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Thr Lys Cys Phe Lys Phe He 
915 

<210> 5 
<211> 919 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Thr Gly Tyr Thr Met Leu Arg Asn Gly Gly Ala Gly Asn Gly Gly 
15 10 15 

Gin Thr Cys Met Leu Arg Trp Ser Asn Arg lie Arg Leu Thr Trp Leu 
20 25 30 

Ser Phe Thr Leu Phe Val lie Leu Val Phe Phe Pro Leu He Ala His 
35 40 45 

Tyr Tyr Leu Thr Thr Leu Asp Glu Ala Asp Glu Ala Gly Lys Arg lie 
50 55 60 



Phe Gly Pro Arg Val Gly Asn Glu Leu Cys Glu Val Lys His Val Leu 
65 70 75 80 
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Asp Leu Cys Arg He Arg Glu Ser Val Ser Glu Glu Leu Leu Gin Leu 

85 90 95 

Glu Ala Lys Arg Gin Glu Leu Asn Ser Glu He Ala Lys Leu Asn Leu 
100 105 110 

Lys He Glu Ala Cys Lys Lys Ser He Glu Asn Ala Lys Gin Asp Leu 
115 120 125 

Leu Gin Leu Lys Asn Val He Ser Gin Thr Glu His Ser Tyr Lys Glu 
130 135 140 

Leu Met Ala Gin Asn Gin Pro Lys Leu Ser Leu Pro He Arg Leu Leu 
145 150 155 160 

Pro Glu Lys Asp Asp Ala Gly Leu Pro Pro Pro Lys Ala Thr Arg Gly 
165 170 - 175 

Cys Arg Leu His Asn Cys Phe Asp Tyr Ser Arg Cys Pro Leu Thr Ser 
180 185 190 

Gly Phe Pro Val Tyr Val Tyr Asp Ser Asp Gin Phe Val Phe Gly Ser 
195 200 205 



Tyr Leu Asp Pro Leu Val Lys Gin Ala Phe Gin Ala Thr Ala Arg Ala 
210 215 220 
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Asn Val Tyr Val Thr Glu Asn Ala Asp He Ala Cys Leu Tyr Val He 
225 230 235 240 

Leu Val Gly Glu Met Gin Glu Pro Val Val Leu Arg Pro Ala Glu Leu 
245 250 255 

Glu Lys Gin Leu Tyr Ser Leu Pro His Trp Arg Thr Asp Gly His Asn 
260 265 270 

His Val He He Asn Leu Ser Arg Lys Ser Asp Thr Gin Asn Leu Leu 
275 280 285 

Tyr Asn Val Ser Thr Gly Arg Ala Met Val Ala Gin Ser Thr Phe Tyr 
290 295 300 

Thr Val Gin Tyr Arg Pro Gly Phe Asp Leu Val Val Ser Pro Leu Val 
305 310 315 320 

His Ala Met Ser Glu Pro Asn Phe Met Glu He Pro Pro Gin Val Pro 
325 330 335 

Val Lys Arg Lys Tyr Leu Phe Thr Phe Gin Gly Glu Lys He Glu Ser 
340 345 350 

Leu Arg Ser Ser Leu Gin Glu Ala Arg Ser Phe Glu Glu Glu Met Glu 
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355 360 365 

Gly Asp Pro Pro Ala Asp Tyr Asp Asp Arg He He Ala Thr Leu Lys 
370 375 380 

Ala Val Gin Asp Ser Lys Leu Asp Gin Val Leu Val Glu Phe Thr Cys 
385 390 395 400 

Lys Asn Gin Pro Lys Pro Ser Leu Pro Thr Glu Trp Ala Leu Cys Gly 
405 410 415 

Glu Arg Glu Asp Arg Leu Glu Leu Leu Lys Leu Ser Thr Phe Ala Leu 
420 425 430 

He He Thr Pro Gly Asp Pro Arg Leu Val He Ser Ser Gly Cys Ala 
435 440 445 

Thr Arg Leu Phe Glu Ala Leu Glu Val Gly Ala Val Pro Val Val Leu 
450 455 460 

Gly Glu Gin Val Gin Leu Pro Tyr Gin Asp Met Leu Gin Trp Asn Glu 
465 470 475 480 

Ala Ala Leu Val Val Pro Lys Pro Arg Val Thr Glu Val His Phe Leu 
485 490 495 
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Leu Arg Ser Leu Ser Asp Ser Asp Leu Leu Ala Met Arg Arg Gin Gly 
500 505 510 

Arg Phe Leu Trp Glu Thr Tyr Phe Ser Thr Ala Asp Ser He Phe Asn 
515 520 525 

Thr Val Leu Ala Met He Arg Thr Arg He Gin He Pro Ala Ala Pro 
530 535 540 

He Arg Glu Glu Ala Ala Ala Glu He Pro His Arg Ser Gly Lys Ala 
545 550 555 560 

Ala Gly Thr Asp Pro Asn Met Ala Asp Asn Gly Asp Leu Asp Leu Gly 
565 570 575 

Pro Val Glu Thr Glu Pro Pro Tyr Ala Ser Pro Arg Tyr Leu Arg Asn 
580 - 585 590 

Phe Thr Leu Thr Val Thr Asp Phe Tyr Arg Ser Trp Asn Cys Ala Pro 
595. 600 605 

Gly Pro Phe His Leu Phe Pro His Thr Pro Phe Asp Pro Val Leu Pro 
610 615 620 



Ser Glu Ala Lys Phe Leu Gly Ser Gly Thr Gly Phe Arg Pro He Gly 
625 630 635 640 
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Gly Gly Ala Gly Gly Ser Gly Lys Glu Phe Gin Ala Ala Leu Gly Gly 
645 650 655 

Asn Val Pro Arg Glu Gin Phe Thr Val Val Met Leu Thr Tyr Glu Arg 
660 665 670 

Glu Glu Val Leu Met Asn Ser Leu Glu Arg Leu Asn Gly Leu Pro Tyr 
675 680 685 

Leu Asn Lys Val Val Val Val Trp Asn Ser Pro Lys Leu Pro Ser Glu 
690 695 700 

Asp Leu Leu Trp Pro Asp He Gly Val Pro He Met Val Val Arg Thr 
705 710 715 720 

Glu Lys Asn Ser Leu Asn Asn Arg Phe Leu Pro Trp Asn Glu He Glu 
725 730 735 

Thr Glu Ala He Leu Ser He Asp Asp Asp Ala His Leu Arg His Asp 
740 745 750 

Glu He Met Phe Gly Phe Arg Val Trp Arg Glu Ala Arg Asp Arg He 
755 760 765 



Val Gly Phe Pro Gly Arg Tyr His Ala Trp Asp He Pro His Gin Ser 
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770 775 780 

Trp Leu Tyr Asn Ser Asn Tyr Ser Cys Glu Leu Ser Met Val Leu Thr 
785 790 795 800 

Gly Ala Ala Phe Phe His Lys Tyr Tyr Ala Tyr Leu Tyr Ser Tyr Val 
805 810 815 

Met Pro Gin Ala He Arg Asp Met Val Asp Glu Tyr He Asn Cys Glu 
820 825 830 

Asp He Ala Met Asn Phe Leu Val Ser His He Thr Arg Lys Pro Pro 
835 840 845 

He Lys Val Thr Ser Arg Trp Thr Phe Arg Cys Pro Gly Cys Pro Gin 
850 855 860 

Ala Leu Ser His Asp Asp Ser His Phe His Glu Arg His Lys Cys He 
865 870 875 880 

Asn Phe Phe Val Lys Val Tyr Gly Tyr Met Pro Leu Leu Tyr Thr Gin 
885 890 895 



Phe Arg Val Asp Ser Val Leu Phe Lys Thr Arg Leu Pro His Asp Lys 
900 905 910 
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Thr Lys Cys Phe Lys Phe He 
915 



<210> 6 
<211> 718 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Met Cys Ala Ser Val Lys Tyr Asn He Arg Gly Pro Ala Leu He Pro 
15 10 15 

Arg Met Lys Thr Lys His Arg He Tyr Tyr He Thr Leu Phe Ser He 
20 25 30 

Val Leu Leu Gly Leu He Ala Thr Gly Met Phe Gin Phe Trp Pro His 
35 40 45 

Ser He Glu Ser Ser Asn Asp Trp Asn Val Glu Lys Arg Ser He Arg 
50 55 60 

Asp Val Pro Val Val Arg Leu Pro Ala Asp Ser Pro He Pro Glu Arg 
65 70 75 80 

Gly Asp Leu Ser Cys Arg Met His Thr Cys Phe Asp Val Tyr Arg Cys 
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85 90 95 

Gly Phe Asn Pro Lys Asn Lys He Lys Val Tyr He Tyr Ala Leu Lys 
100 105 110 

Lys Tyr Val Asp Asp Phe Gly Val Ser Val Ser Asn Thr He Ser Arg 
115 120 125 

Glu Tyr Asn Glu Leu Leu Met Ala He Ser Asp Ser Asp Tyr Tyr Thr 
130 135 140 

Asp Asp He Asn Arg Ala Cys Leu Phe Val Pro Ser He Asp Val Leu 
145 150 155 160 

Asn Gin Asn Thr Leu Arg He Lys Glu Thr Ala Gin Ala Met Ala Gin 
165 170 175 

Leu Ser Arg Trp Asp Arg Gly Thr Asn His Leu Leu Phe Asn Met Leu 
180 185 190 

Pro Gly Gly Pro Pro Asp Tyr Asn Thr Ala Leu Asp Val Pro Arg Asp 
195 200 205 



Arg Ala Leu Leu Ala Gly Gly Gly Phe Ser Thr Trp Thr Tyr Arg Gin 
210 215 220 
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Gly Tyr Asp Val Ser lie Pro Val Tyr Ser Pro Leu Ser Ala Glu Val 
225 230 235 240 

Asp Leu Pro Glu Lys Gly Pro Gly Pro Arg Gin Tyr Phe Leu Leu Ser 
245 250 255 

Ser Gin Val Gly Leu His Pro Glu Tyr Arg Glu Asp Leu Glu Ala Leu 
260 265 270 

Gin Val Lys His Gly Glu Ser Val Leu Val Leu Asp Lys Cys Thr Asn 
275 280 285 

Leu Ser Glu Gly Val Leu Ser Val Arg Lys Arg Cys His Lys His Gin 
290 295 300 

Val Phe Asp Tyr Pro Gin Val Leu Gin Glu Ala Thr Phe Cys Val Val 
305 310 315 320 

Leu Arg Gly Ala Arg Leu Gly Gin Ala Val Leu Ser Asp Val Leu Gin 
325 330 335 

Ala Gly Cys Val Pro Val Val He Ala Asp Ser Tyr He Leu Pro Phe 
340 345 350 



Ser Glu Val Leu Asp Trp Lys Arg Ala Ser Val Val Val Pro Glu Glu 
355 360 365 
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Lys Met Ser Asp Val Tyr Ser lie Leu Gin Ser He Pro Gin Arg Gin 
370 375 380 

He Glu Glu Met Gin Arg Gin Ala Arg Trp Phe Trp Glu Ala Tyr Phe 
385 390 395 400 

Gin Ser He Lys Ala He Ala Leu Ala Thr Leu Gin He He Asn Asp 
405 410 415 

Arg He Tyr Pro Tyr Ala Ala He Ser Tyr Glu Glu Trp Asn Asp Pro 
420 425 430 

Pro Ala Val Lys Trp Gly Ser Val Ser Asn Pro Leu Phe Leu Pro Leu 
435 440 445 

He Pro Pro Gin Ser Gin Gly Phe Thr Ala He Val Leu Thr . Tyr Asp 
450 455 460 

Arg Val Glu Ser Leu Phe Arg Val He Thr Glu Val Ser Lys Val Pro 
465 470 475 480 

Ser Leu Ser Lys Leu Leu Val Val Trp Asn Asn Gin Asn Lys Asn Pro 
485 490 495 

Pro Glu Asp Ser Leu Trp Pro Lys He Arg Val Pro Leu Lys Val Val 
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500 505 510 

Arg Thr Ala Glu Asn Lys Leu Ser Asn Arg Phe Phe Pro Tyr Asp Glu 
515 520 525 

He Glu Thr Glu Ala Val Leu Ala He Asp Asp Asp He He Met Leu 
530 535 540 

Thr Ser Asp Glu Leu Gin Phe Gly Tyr Glu Val Trp Arg Glu Phe Pro 
545 550 555 560 

Asp Arg Leu Val Gly Tyr Pro Gly Arg Leu His Leu Trp Asp His Glu 
565 570 575 

Met Asn Lys Trp Lys Tyr Glu Ser Glu Trp Thr Asn Glu Val Ser Met 
580 585 590 

Val Leu Thr Gly Ala Ala Phe Tyr His Lys Tyr Phe Asn Tyr Leu Tyr 
595 600 605 

Thr Tyr Lys Met Pro Gly Asp He Lys Asn Trp Val Asp Ala His Met 
610 615 620 

Asn Cys Glu Asp He Ala Met Asn Phe Leu Val Ala Asn Val Thr Gly 
625 630 635 640 
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Lys Ala Val lie Lys Val Thr Pro Arg Lys Lys Phe Lys Cys Pro Glu 
645 650 655 

Cys Thr Ala He Asp Gly Leu Ser Leu Asp Gin Thr His Met Val Glu 
660 665 670 

Arg Ser Glu Cys He Asn Lys Phe Ala Ser Val Phe Gly Thr Met Pro 
675 680 685 

Leu Lys Val Val Glu His Arg Ala Asp Pro Val Leu Tyr Lys Asp Asp 
690 695 700 

Phe Pro Glu Lys Leu Lys Ser Phe Pro Asn He Gly Ser Leu 
705 710 715 



<210> 7 
<211> 746 
<212> PRT 
<213> Homo sapiens 

<400> 7 

Met Gin Ala Lys Lys Arg Tyr Phe He Leu Leu Ser Ala Gly Ser Cys 
15 10 15 

Leu Ala Leu Leu Phe Tyr Phe Gly Gly Leu Gin Phe Arg Ala Ser Arg 



THIS PAGE BLANK (uspto) 



wo 00/77192 



39/52 



PCT/JPOO/03764 



20 25 30 

Ser His Ser Arg Arg Glu Glu His Ser Gly Arg Asn Gly Leu His His 
35 40 45 

Pro Ser Pro Asp His Phe Trp Pro Arg Phe Pro Glu Pro Leu Arg Pro 
50 55 60 

Phe Val Pro Trp Asp Gin Leu Glu Asn Glu Asp Ser Ser Val His He 
65 70 75 80 

Ser Pro Arg Gin Lys Arg Asp Ala Asn Ser Ser He Tyr Lys Gly Lys 
85 90 95 

Lys Cys Arg Met Glu Ser Cys Phe Asp Phe Thr Leu Cys Lys Lys Asn 
100 105 110 

Gly Phe Lys Val Tyr Val Tyr Pro Gin Gin Lys Gly Glu Lys He Ala 
115 120 125 

Glu Ser Tyr Gin Asn He Leu Ala Ala He Glu Gly Ser Arg Phe Tyr 
130 135 140 

Thr Ser Asp Pro Ser Gin Ala Cys Leu Phe Val Leu Ser Leu Asp Thr 
145 150 155 160 
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Leu Asp Arg Asp Gin Leu Ser Pro 61n Tyr Val His Asn Leu Arg Ser 
165 170 175 

Lys Val Gin Ser Leu His Leu Trp Asn Asn Gly Arg Asn His Leu He 
180 185 190 

Phe Asn Leu Tyr Ser Gly Thr Trp Pro Asp Tyr Thr Glu Asp Val Gly 
195 200 205 

Phe Asp He Gly Gin Ala Met Leu Ala Lys Ala Ser He Ser Thr Glu 
210 215 220 

Asn Phe Arg Pro Asn Phe Asp Val Ser He Pro Leu Phe Ser Lys Asp 
225 230 235 240 

His Pro Arg Thr Gly Gly Glu Arg Gly Phe Leu Lys Phe Asn Thr He 
245 250 - 255 

Pro Pro Leu Arg Lys Tyr Met Leu Val Phe Lys Gly Lys Arg Tyr Leu 
260 265 270 

Thr Gly He Gly Ser Asp Thr Arg Asn Ala Leu Tyr His Val His Asn 
275 280 285 

Gly Glu Asp Val Val Leu Leu Thr Thr Cys Lys His Gly Lys Asp Trp 
290 295 300 
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Gin Lys His Lys Asp Ser Arg Cys Asp Arg Asp Asn Thr Glu Tyr Glu 
305 310 315 320 

Lys Tyr Asp Tyr Arg Glu Met Leu His Asn Ala Thr Phe Cys Leu Val 
325 330 335 

Pro Arg Gly Arg Arg Leu Gly Ser Phe Arg Phe Leu Glu Ala Leu Gin 
340 345 350 

Ala Ala Cys Val Pro Val Met Leu Ser Asn Gly Trp Glu Leu Pro Phe 
355 360 365 

Ser Glu Val He Asn Trp Asn Gin Ala Ala Val He Gly Asp Glu Arg 
370 375 380 

Leu Leu Leu Gin He Pro Ser Thr He Arg Ser He His Gin Asp Lys 
385 390 395 400 

He Leu Ala Leu Arg Gin Gin Thr Gin Phe Leu Trp Glu Ala Tyr Phe 
405 410 415 

Ser Ser Val Glu Lys He Val Leu Thr Thr Leu Glu He He Gin Asp 
420 425 430 

Arg He Phe Lys His He Ser Arg Asn Ser Leu He Trp Asn Lys His 
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435 440 445 

Pro Gly Gly Leu Phe Val Leu Pro Gin Tyr Ser Ser Tyr Leu Gly Asp 
450 455 460 

Phe Pro Tyr Tyr Tyr Ala Asn Leu Gly Leu Lys Pro Pro Ser Lys Phe 
465 470 475 480 

Thr Ala Val He His Ala Val Thr Pro Leu Val Ser Gin Ser Gin Pro 
485 490 495 

Val Leu Lys Leu Leu Val Ala Ala Ala Lys Ser Gin Tyr Cys Ala Gin 
500 505 510 

lie He Val Leu Trp Asn Cys Asp Lys Pro Leu Pro Ala Lys His Arg 

515 520 525 

Trp Pro Ala Thr Ala Val Pro Val Val Val He Glu Gly Glu Ser Lys 

530 535 540 

Val Met Ser Ser Arg Phe Leu Pro Tyr Asp Asn He lie Thr Asp Ala 
545 550 555 560 



Val Leu Ser Leu Asp Glu Asp Thr Val Leu Ser Thr Thr Glu Val Asp 
565 570 575 



(USFTO) 



wo 00/77192 PCT/JPOO/03764 

43/52 



Phe Ala Phe Thr Val Trp Gin Ser Phe Pro Glu Arg He Val Gly Tyr 
580 585 590 

Pro Ala Arg Ser His Phe Trp Asp Asn Ser Lys Glu Arg Trp Gly Tyr 
595 600 605 

Thr Ser Lys Trp Thr Asn Asp Tyr Ser Met Val Leu Thr Gly Ala Ala 
610 615 620 

He Tyr His Lys Tyr Tyr His Tyr Leu Tyr Ser His Tyr Leu Pro Ala 
625 630 635 640 

Ser Leu Lys Asn Met Val Asp Gin Leu Ala Asn Cys Glu Asp He Leu 
645 650 655 

Met Asn Phe Leu Val Ser Ala Val Thr Lys Leu Pro Pro He Lys Val 
660 665 670 

Thr Gin Lys Lys Gin Tyr Lys Glu Thr Met Met Gly Gin Thr Ser Arg 
675 680 685 

Ala Ser Arg Trp Ala Asp Pro Asp His Phe Ala Gin Arg Gin Ser Cys 
690 695 700 

Met Asn Thr Phe Ala Ser Trp Phe Gly Tyr Met Pro Leu He His Ser 
705 710 715 720 
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Gin Met Arg Leu Asp Pro Val Leu Phe Lys Asp Gin Val Ser He Leu 
725 730 735 

Arg Lys Lys Tyr Arg Asp He Glu Arg Leu 
740 745 

<210> 8 
<2n> 676 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Met Gin Ser Trp Arg Arg Arg Lys Ser Leu Trp Leu Ala Leu Ser Ala 
15 10 15 



Ser Trp Leu Leu Leu Val Leu Leu Gly Gly Phe Ser Leu Leu Arg Leu 
20 25 30 

Ala Leu Pro Pro Arg Pro Arg Pro Gly Ala Ser Gin Gly Trp Pro Arg 
35 40 45 



Trp Leu Asp Ala Glu Leu Leu Gin Ser Phe Ser Gin Pro Gly Glu Leu 
50 55 60 
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Pro Glu Asp Ala Val Ser Pro Pro Gin Ala Pro His Gly Gly Ser Cys 
65 70 75 80 

Asn Trp Glu Ser Cys Phe Asp Thr Ser Lys Cys Arg Gly Asp Gly Leu 
85 90 95 

Lys Val Phe Val Tyr Pro Ala Val Gly Thr lie Ser Glu Thr His Arg 
100 105 110 

Arg He Leu Ala Ser He Glu. Gly Ser Arg Phe Tyr Thr Phe Ser Pro 
115 120 125 

Ala Gly Ala Cys Leu Leu Leu Leu Leu Ser Leu Asp Ala Gin Thr Gly 
130 135 140 

Glu Cys Ser Ser Met Pro Leu Gin Trp Asn Arg Gly Arg Asn His Leu 
145 150 155 160 

Val Leu Arg Leu His Pro Ala Pro Cys Pro Arg Thr Phe Gin Leu Gly 
165 170 175 

Gin Ala Met Val Ala Glu Ala Ser Pro Thr Val Asp Ser Phe Arg Pro 
180 185 190 



Gly Phe Asp Val Ala Leu Pro Phe Leu Pro Glu Ala His Pro Leu Arg 
195 200 205 
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Gly Gly Ala Pro Gly Gin Leu Arg Gin His Ser Pro Gin Pro Gly Val 
210 215 220 

Ala Leu Leu Ala Leu Glu Glu Glu Arg Gly Gly Trp Arg Thr Ala Asp 
225 230 235 240 

Thr Gly Ser Ser Ala Cys Pro Trp Asp Gly Arg Cys Glu Gin Asp Pro 
245 250 255 

Gly Pro Gly Gin Thr Gin Arg Gin Glu Thr Leu Pro Asn Ala Thr Phe 
260 265 270 

Cys Leu He Ser Gly His Arg Pro Glu Ala Ala Ser Arg Phe Leu Gin 
275 280 285 

Ala Leu Gin Ala Gly Cys He Pro Val Leu Leu Ser Pro Arg Trp Glu 
290 295 300 

Leu Pro Phe Ser Glu Val He Asp Trp Thr Lys Ala Ala He Val Ala 
305 310 315 320 

Asp Glu Arg Leu Pro Leu Gin Val Leu Ala Ala Leu Gin Glu Met Ser 
325 330 335 



Pro Ala Arg Val Leu Ala Leu Arg Gin Gin Thr Gin Phe Leu Trp Asp 
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340 345 350 

Ala Tyr Phe Ser Ser Val Glu Lys Val lie His Thr Thr Leu Glu Val 
355 360 365 

He Gin Asp Arg He Phe Gly Thr Ser Ala Asn Pro Ser Leu Leu Trp 
370 375 380 

Asn Ser Pro Pro Gly Ala Leu Leu Ala Leu Ser Thr Phe Ser Thr Ser 
385 390 395 400 

Pro Gin Asp Phe Pro Phe Tyr Tyr Leu Gin Gin Gly Ser Arg Pro Glu 
405 410 415 

Gly Arg Phe Ser Ala Leu He Trp Val Gly Pro Pro Gly Gin Pro Pro 
420 425 430 



Leu Lys Leu He Gin Ala Val Ala Gly Ser Gin His Cys Ala Gin He 
435 440 445 

Leu Val Leu Trp Ser Asn Glu Arg Pro Leu Pro Ser Arg Trp Pro 61.u 
450 455 460 



Thr Ala Val Pro Leu Thr Val He Asp Gly His Arg Lys Val Ser Asp 
465 470 475 480 
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Arg Phe Tyr Pro Tyr Ser Thr He Arg Thr Asp Ala He Leu Ser Leu 
485 490 495 

Asp Ala Arg Ser Ser Leu Ser Thr Ser Glu Val Asp Phe Ala Phe Leu 
500 505 510 

Val Trp Gin Ser Phe Pro Glu Arg Met Val Gly Phe Leu Thr Ser Ser 

515 520 525 

His Phe Trp Asp Glu Ala His Gly Gly Trp Gly Tyr Thr Ala Glu Arg 
530 535 540 

Thr Asn Glu Phe Ser Met Val Leu Thr Thr Ala Ala Phe Tyr His Arg 

545 550 555 560 

Tyr Tyr His Thr Leu Phe Thr His Ser Leu Pro Lys Ala Leu Arg Thr 

565_ _. ,570 575 _ 

Leu Ala Asp Glu Ala Pro Thr Cys Val Asp Val Leu Met Asn Phe He 
580 585 590 

Val Ala Ala Val Thr Lys Leu Pro Pro He Lys Val Pro Tyr Gly Lys 
595 600 605 



Gin Arg Gin Glu Ala Ala Pro Leu Ala Pro Gly Gly Pro Gly Pro Arg 
610 615 620 
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Pro Lys Pro Pro Ala Pro Ala Pro Asp Cys He Asn Gin He Ala Ala 
625 630 635 640 

Ala Phe Gly His Met Pro Leu Leu Ser Ser Arg Leu Arg Leu Asp Pro 
645 650 655 

Val Leu Phe Lys Asp Pro Val Ser Val Gin Arg Lys Lys Tyr Arg Ser 
660 665 670 

Leu Glu Lys Pro 
675 



<210> 9 
<211> 330 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Met Arg Cys Cys His He Cys Lys Leu Pro Gly Arg Val Met Gly He 
15 10 15 



Arg Val Leu Arg Leu Ser Leu Val Val He Leu Val Leu Leu Leu Val 
20 25 30 
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Ala 61y Ala Leu Thr Ala Leu Leu Pro Ser Val Lys Glu Asp Lys Met 
35 40 45 

Leu Met Leu Arg Arg Glu He Lys Ser Gin Gly Lys Ser Thr Met Asp 
50 55 60 

Ser Phe Thr Leu He Met Gin Thr Tyr Asn Arg Thr Asp Leu Leu Leu 
65 70 75 80 

Lys Leu Leu Asn His Tyr Gin Ala Val Pro Asn Leu His Lys Val He 

85 90 95 

Val Val Trp Asn Asn He Gly Glu Lys Ala Pro Asp Glu Leu Trp Asn 
100 105 110 

Ser Leu Gly Pro His Pro He Pro Val He Phe Lys Gin Gin Thr Ala 
115 120 125 

Asn Arg Met Arg Asn Arg Leu Gin Val Phe Pro Glu Leu Glu Thr Asn 
130 135 140 

Ala Val Leu Met Val Asp Asp Asp Thr Leu He Ser Thr Pro Asp Leu 
145 150 155 160 



Val Phe Ala Phe Ser Val Trp Gin Gin Phe Pro Asp Gin He Val Gly 
165 170 175 
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Phe Val Pro Arg Lys His Val Ser Thr Ser Ser Gly lie Tyr Ser Tyr 
180 185 190 

Gly Ser Phe Glu Met Gin Ala Pro Gly Ser Gly Asn Gly Asp Gin Tyr 
195 200 205 

Ser Met Val Leu lie Gly Ala Ser Phe Phe Asn Ser Lys Tyr Leu Glu 
210 215 220 

Leu Phe Gin Arg Gin Pro Ala Ala Val His Ala Leu He Asp Asp Thr 
225 230 235 240 

Gin Asn Cys Asp Asp He Ala Met Asn Phe He He Ala Lys His He 
245 250 255 

Gly Lys Thr Ser Gly He Phe Val Lys Pro Val Asn Met Asp Asn Leu 
260 265 270 

Glu Lys Glu Thr Asn Ser Gly Tyr Ser Gly Met Trp His Arg Ala Glu 
275 280 285 

His Ala Leu Gin Arg Ser Tyr Cys He Asn Lys Leu Val Asn He Tyr 
290 295 300 

Asp Ser Met Pro Leu Arg Tyr Ser Asn He Met He Ser Gin Phe Gly 
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305 



310 



315 



320 



Phe Pro Tyr Ala Asn Tyr Lys Arg Lys lie 
325 330 



^^^^ 
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